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APPENDIX G 

FIELD MEASUREMENT OF pH 



I 

J 

J 

l 
J 

] 

1 

, ·-·) 
J ~ ... 

', 1_.; 

] 

) 

I 
J 

1 

J 

(Page 1 of 2) 

FJELD MEASUREMENT OF pH 

Method: Electrometric 

Reference: EPA 1_979, Page 150.1 

Sensitivity: 0.1 pH unit 

Optimum Range: 1-12 pH units 

Sa~ple Handling: Determine on-site or within 6 hours. 

Reagents and Apparatus: 

1. pH meter (Orion Hodel 211 Mini pH meter). 

2. Combination electrodes 

3 . Beakers or pla~tic cups. 

4. pH buffer solutions, pH 4, 7, and 10. 

5. Deionized water in squirt bottle. 

-6. All glassware soap and water washed, followed by two hot water 
rinses and two deionized water rinses. 

Calibration: 

1. Place electrode in pH7 buffer solution. 

2. After allowing several minutes for meter to stabilize, turn calibra
tion dial until ~ reading of 7.00 is obtained. 

3. Rinse electrode with deionized water and place in pH4 or pHlO buffer 
solution. 

4. Wait several minutes and then turn slope adjustment dial until a 
reading of 4.00 or 10.00 is obtained. 

5. Rinse electrode with deionized water and place in pH7 buffer. If 
meter reading is not 7.00, follow Steps 2-5 again. 

Procedure: 

1. Calibrate 1:1eter using calibration procedure. 

2. Pour the sample into a clean beaker or plastic cup. 
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· - 3. Rinse electrode with deionized water between samples. Recheck 
calibration with pH7 buffer solution after every 5 samples. 

4. Immerse electrode in solution allowing several minutes for meter 

Not.e s: 

to stabilize. Hake sure the white KCl junction on side of electrode 
is in the solution. The level of electrode solution should be one 
inch above sample to be measured. 

1. When calibrating the meter, use pH buffers 1 and 4 for samples with 
pH < 8, and buffers 1 and 10 for samples with pH > 8. If meter 
wilT not read pH4 or 10, something may be wrong w;th the electrode. 
Return it to the lab with a note. · 

2. pH is a temperature dependent analysis. Therefore, temperatures of 
buffers and samples should b~ within about z•c. For refrigerated 
or cool samples, use refrigerated buffers to calibrate meter. 

3. Weak organic and inorganic salts and oil and grease are interferences 
in pH measurements. If oil and grease are visible, note on data 
sheet. Clean electrode with soap and water, followed by 10% HCl. 
Then recalibrate meter. 

4. When not in use, the electrode should be stored in pH4 buffer. 

5. Before going into the field: 

a) Check batteries; 
b) Do a quick calibration at pH7 and 4 til check electrode; 
c) Obtain fres-h solutions . 

6. Following field measurements: 

a) Report any problems; 
b) Compare with previous data; 
c) Clean all dirt off of meter and inside case; 
d) Make sure electrode is stored in pH4 buffer. 
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INSTRUCTION MANUAL 
model 211 

digital pH meter 

ORION RESEARCH 
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For Information on repair or replacement of this inslrumcnl, con1ac1 Orion 
Research loll-free. Ask lor Customer Service. 

ORION RESEARCtiiNCORPORATED 
Customer Service 
840 Memorial Drive 
Cambrldgo, Massachusetts 02139 U.S.A. 
800·225·1480 (Conllnenlal U.S.) 
617·864·5400 (Massachusells, Alaska, Hawaii, Canada) 
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ORION RESEARCH modet2t ttdigilat pfi meter 
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introduction ... ,,~,, 
Tho Modnl 211 Is " ballory· or llnc·opotalod (t 10t220 v AC a\1;\ptcH) diiJ•I:•t pt 1 
meter lor lluld or labotaloty use. The metttt Is complete with strip ch;ut teCOICit!l 
binding posts and is supplied wilh an unbreakable, get-tilled cornt,ination t••• 
electrode, one packet of pH 7 buller powder,one boltle lor pti 7 bull~r.onc: boll It~ 
for distilled water, support rod, electrode holder. AC adaJ,~ter. sia 1 .~ v ballc:•u•: •. 
shorting plug, and eauylng case. 

instrument description 
See llgura 1. 

1. strip charl recorder binding posts: black post is low (gtound) and red post os 
high Input side ol recorder. See page a. · 

2. OAT lOW: an artow pointing tow:ards OAT lOW appears on the cltsi"·•Y 
when ballery requires replacement. 

3. LC display: r»H display over the range ol 0- 14 with :!. .01 pti uno IS resolut"'" 

•· suppotl tod clip: holds steel rod used to mount elccltode notctcr. 

5. temperature Indicator control (TEMP •c): compensates tor vafl;tho•• "' 
eleclrocle slope or temperature changes. Used in twO·buller cahbro~rrton 

6. AC line adapter Input: jack used to insert AC line adapter Wolf• •'C ""~ 
adar,ler operallon11, the infernal bitlety is. bypused. 

7. lunclion control: rocker switch wilh three positions • Or( OfF "'d rONJ 
Dctlress (ON) lor a momentary rc~Hiing The S\Yitch wirl rctu111 ro OFr wh~n 
tclcasnd. 

8. calibrallon control (CALIB): used 10 calibrate 11\e mo1e1 wolf• bullors ~r 
known pli. 

9. otaclrodo connector: nccepls ONC connector lrom plf erecltOdo. 
10. slope conltol: sc•cwdr~vet adf'lslmenr used to se1 socond bullet In rwo 

buller catibralion. 

( 

( 
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instrument set·up 
support rod 

1. lnscrl slccl supporl rod lnlo lhe hole in lhc supporl rod clip on side ol lhe 
nu:h::r. 

2. Mounl clcclrodo holder on the rod by pinching to compress the spring. 
nclcasc to hold In place. 

power source 
The Model 211 operates on six nonrechargeable 1.S voll ballerles or on 110 or 
210 1 lO•t. v wilh an approved AC adapter (s,,ecily voltage when ordering). Low 
bauery is Indica led by the BAT LOW Indicator on lhe display. 

t40TE: O:~lleries are nol rechargeable- use olline adaptc·r whenever possible 
will ,,event the unit's ballerles hom baing dlsch~uged. II ballery operation is 
rJI!SIICII, lollow installation inslrucllons under ballery replacemonl. 

molor chock·oul 
1. Install six AA ballerles In "'e meier. Orlan! thr. ( +) nnd H battery lcrnli· 

2 

3 

nals 10 malch the orlonlallon shown In :he ballory compartnlcnl. 

Depress ON bullon on lhe lront panel. II the OAT. LOW indicator on the 
hont display lights up, the ballorios must be replaced. 

II tJallory mode Is not to be used, disregard steps 1 :.ncJ 2.1nsert pin end ol 
approptlale AC line adaplcu lnlo I he meier, and I he olhet end into I he DP· 
proprlalo grounded AC line receplacle . 

.-. Allach ONC shorting plug 10 ONC input on lhe bollom :;ide ol the melcH. 
Oopro:u ON bullon on the lronl panel. Turn CALIO knob so display reads 
• •toady 7.00. lllhls cannot be done con:wlt OniON Technical Service. 

f\"mov• the ahorllno plug. Successlul completion ol steps 1-4 show llle 
• ·.:l! Ia roady lor use. 
. !.·'· .•.... 
. · :~~ :•. ·..:~ .. ~C.\. 
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connecting electrode 
1. Insert I he ONC connector Into I he eleclro<Je jack on th\! boll om panel oil he 

molcr. Turn connoclor clockwlso until il seals llrmly. 

2. Mount electrode In lhe eleclrode holder by spreading the elecuode clip 
open and sliding lho elcclro<le lnlo lhe holder so lhal the clip closes on 
cleclrode cap. See llgure 2. 

3. Follow measurement procedures louse lho "'eler 10 measure pH. 

"· Olsconnnect olecttode by turning connector counlcrclockwise until releas· 
ed from pin. 

llguro 2 
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u 
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neasurement procedures 

onoral measurement technique 
'"'peralute: All samples and bullers should be al the same temperature, as 
·nail varia lions In temperature can cause errors in measurement. Tho slope of 
•c ,, .. , ~lcclrod~.lho potential of tho reference ulcctrodo, and tho pt4 ollhc buf· 
·r arc tomporaturo·dopendonl. 
oanlng electrodes: Electrode should bo rinsed and shaken between measure· 
crus to rernove drops and 10 prevenl solullon carryover. 

irrlng: Stir measured solutions moderately 10 obtain good contact between 
c glass bulb and lhe solullon. lnserl eleclrode loa depth of about 3 em. 

i measurements 
'gle·bullor slandardlullon 
here maximum precision Is nol required) 

.)1£: For ntaxlmum accuracy Ills recommended lhal .l lwo·buller callbrallon 
: tu:rlormcd once all he beginning or each day (sea page 7). This procedure en· 
11c~ "'~ coirccl selling oil he slor•c conlrol. SuiiSO«Jucnl rncasurernenls during 
•c t1:1y "'"Y be rnado using a single point calibration. . 

1. Place the clecllode In a buller solullonwhose pH is near lhecxpecled pt-1 of 
I he urnple. Insert eleclrOde 10 a depth of about 3 em and sllr moderately. 

5c:l the: temperature Indicator conlrollo lhe lomperalurc ollhc buller. 

5r:l the hrncllon control 10 ON and allow tho buller rending to slabili&a.Ad· 
, .. :.tllu: CAliD so lhallhe display indlr.:ttc:o the pt-1 oil hr. huller altho solu· 
llfm IC:rnr>crature. See Table 1. 

4 ltr:rnove lh~ cl~clrode hom lhe buffer solution and rinse by stirring 
""••ll:raH!Iy rn chslillcd watar Shake oil cu:r.:;:; tlretl•!' ol water. 

:, •;•;.r.c cte:r.lrOde in I he umt>le to a depth of uboul 3 ern and stir moctcralcly. 
.,r:l lite hrncllon control to ON and allow I he rc;rding to stabilize. flccord the 
r.lc:atly pl-l•cading. 

( 

1 
1 

lwo·bullor sla.,dardiullon 
(whoro rnn.ltnum precision Is raqultoll) 

1. Select two buffers 10 braekellhe expected ptl oltho samph:. wrth one llul· 
lor having a pH of 7. 

2. Place lhe electrode in lho pH 7 buller 10 a depth ol about J ern and stu 
modoralely. Sell he tamper a lure Indicator control 10 u'e lernpcraturo ol the: 
buller. Sol the luncllon control 10 ON and allow the rudino 10 stabihu:. 
Turn CALIB unlillhe display indicales the pH of the buller al ll'e solution 
lemperaluro. See table 1. 

3. Remove eleclrode hom lhe llrsl buller and rinse by sti,.ing moderately in 
distilled water. Shake-off excess drops ol water. 

4. Place I he electrode In lhe second buller 10 a depth ol about 3 em and stir 
moderately. Sell he function control to ON and adjust the slope control un· 
Ill the pH at I he solulion temperature is displayed. See Table 1. 

5. Remove lhe electrode and rinse by sllrring moderately in distilled water. 
Shako off excess drops ol water. 

6. Place lhe electrode In the sample to a depth of about 3 em and strt 
moderately. Sci lhe function control 10 ON and allow the reading 10 
stabilize. Record lhe steady pH reading. 

TABLE 1 

pH 10.01 Buller 

------~----------~~--------~~----------•o~-~2~5----
----~~----------~~--------~~--------~·~o~.•~•----

IO.t2 
10.06 
10.01 ... ; 
9.97 .• • 

JS 6.98 4.02 9.93 ----------------·-------·------.;;.;.:'-=---__ __::•Q. .• __! ... 9::.~7 _______ ..;:4.;.:.0:.:l ______ 9::.;.:·8~0:_.. __ 

50 6.97 4.08 9.83 
60 6.98 4.09 

( 
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Jattery replacement 
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o •er1hn:c I he boallerles, remove I he panel on "'e hnck ell he muter. De sure lo 
·hservt: I he poloalily marking when lnserling new bnllcrics. 

ecorder output 
11c rctl ;and black binding posts al lhn side ol I he moler provide an oulpul lor 
1rip c:harl recording ol absolute mv Independent ol hrncllon modo. For 
·cord~.:rs v1ilh input impedance ol 100 Kllohms or grealer,lhe outpulls llxed 10 
~>out 100 ntVtpH. pH 14.00 outpulls 1.40 V. Lower lmpedanco rocordors may be 
~cd l.lul lull·sclltc output Is reduced. 

1. CtJtlnccllhe lead I rom lhe high (inpul side of I he te~cordor) lo tho rod binding 
rm:.t ;rnd I he lead from lho tov1 (ground) shit: lo tho btnck binding post. 

:!. Proceed according to dirocllons In the sltip charl recorder lnslrucllon 
manual 

epair and service 
•lli(JU wa"""'Y covers failures due lo manufacturer's workman:;hip or material 
ch!c.l hom the dale ol purchase by the user. User should rolurn the warranty 
;1111 10 OniON and retain proof of purchase. Warranty is void if product has been 
'"'~f:\1. mrsu:;cd, or repairs allcmpled by unauthori~ed persons. 

v;a,:.nhes herein are for products soldllnslalled lor use only In I he UnllecJ Slates 
nd Coln;ula r: or ORION products purchased for usc in all other countries consult 
lCalrn·counuy, authorized ORION sales agenlldislllbutor lor product wauanty 
•fOIInolhC'm 

' 1\eturn Aull,orizallon Number musl be obtained hom ORION Laboratory Pro· 
hrCIS Cuslorner Service before returning any product for in·warranly repair. 
Clllacemcnl or cretlil. 

·r~o lttnon" lnslrumenl Wa11anty 

1 hc:m:;llu"'ent•s covered by lhc OniON "No Lcmon"w;manly.lllhe in:~lrumcnl 
t;uls v••llun twelve months hom dale ol purchase lor any reason Oll\ctr lhan 
alt,•s•:. the rtul(:haser n\ay erecl 10 have il repaired or replaced nl no chnroe. This 
wau anly t:n•,r,t !olhe cuiginal or rr.pl,lC:f!ll"mllfl!llilifl:ll mr.lm lrnm d;'llft nl nritJinal 
moler purchase; lhe warranty is nol extended lleyond lhc buyer's original war· 
ranly dale. 
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accessories 

015600 

9104BN 

910600 

912600 

913600 

.915600 

9162BN 

91G3BN 

910004 

910007 

910009 

910104 

910107 

910110 

970099 

910002 
020030 

020120 

020121 

noss'"' epoxy body, bulb guard combination pH eleeuode 

Laboratory grade combination pH el~clrode (BNC connector) 

GX·s~ries epoxy body, gel·lilled combination eteclrode (DNC 
conneclor) 

GX·scrios epoxy body, gcl·lilletl llask comtJinallon elocuotJe 
(ONC conneclor) 

GX·series epoxy body, gel·lilled 1111 surlace combinallon pit 
c:leclrode (BNC connector) · 

RX·series rellllable, epoxy body COO\binalion pH cteclrode (ONC 
connector) 

Combinalion pH cleclrode with rugged bulb (ONC co~nector) 

Combination pH cleclrode wilh needle shape (BNC connector) 

pl-l 4 buller packets. box ol 2S packeiS. eac:h f'Jt.l.cl rnal.mg 
200 ml ol buller 

pH 7 buller packets, box ol 2S packeiS. each packet mat.•nv 
200 ml of buffer 

pH 9 buffer packels, bOx of 25 pac:kels. each paet.cr rnat."'9 
200 ml ol buller 

pH 4.01 buller, 475 rnl bollle 

pH 7.00 buller, 475 ml boule 

pH 10.01 buller, 475 ml boule 

Dissolved oxygen elecuode 

Electrode holder 

Shorling plug 

110V AC line adapter 

220V AC line adapter 
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;pecifications 

IHtckaoo 
contanls 

range 

re,olullon 

temperelure 
:ompensallon 

isopotenllal 
poinl 

power 
requilernent 

dimensions 

weight 

model 211 dlgilal pH meter, wllh model 910000 oel·llllod 
unbreakable combination pi I clccuode, support rod, ctcc· 
Ctoda holder, boltlcs lor pi 1 71,ullcr and distilled water, one: 
packet pH 7 buller ,,owder, AC adapter, six 1.5 Y ballcrics, 
and carrying case 

Olol4pH 

2: .01 pH 

manual CO IO 100"C) 

pl-1 7 (lixed) 

six 1.5 v ballerles; 
ballery lllo: 3000 ten second lntermitlent measurements 
when line adapter is not used. 

line adaptor: 110 or 220 V :z: 20•1 •• 50160 Hl 

14 em high x 9 em wide x 4.5 em deep 
0.4 kg 

a,•CIIIUIICNU au-Jecl lo cha~tte wllltovl nollce 

C. 

I 

• 
I 

I 

-
notice of compliance 

The Model 211 may generate radio frequency energy and il not inscalled and 
used properly, lhal Is, In slrlct accordance with tne manulactuter's insltut· 
lions, may cause lnterletenco to radio and television reception. II .hn b~en 
type leslod and round to comply wllh the limits lor a Class 0 tompullng dev~cc 
In accordance with spccilications In Subpart J ol Pari t5 or FCC Rules, wh•ctt 
are designed to ptovlde •easonablc ptolection against suet• interlerence In a 
rcsldenlial Installation. However, there is no guarantee that interlerenct will 
not occur In a parlicular lnslallalion. lithe Model 21 t does cause interlerente 
10 radio or television reception, which can be determined by turning lht unit 
oil and on, the user Is encouraged to try to coucet lhe inlcrlerence by one or 
·more ol the lollowlng measures: 

- reorient lho receiving antenna 

- relocate lho Mo~el 211 with respecl lo lhct receiver 
move the Model 211 away hom lhe receiver 

- plug the Model 211 Into a dilletent oullel so lhal lhe meter and receiver are 
on dlllerenl branch circuils 

II necessary, the user should consult the dealer or an experienced radiottelcv•· 
slon technician lor additional suggestions. Ttte user may hnd lhc lollowmg 
booklet prepared by the Federal Communications Commission ttelplul: 
"How 10 Identify and Resolve Radio-TV lnlerlerence Problems" 

This boOklet Is available lrom lhe U.S. Governmen1 Printing Othc:e. Wuttinglon. 
OC 20402, Stock No. 004.000.000•S·4. 
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APPENDIX H 

FIELD MEASUREMENT OF 

SPECIFIC CONDUCTANCE AND TEMPERATURE 



1 

1 

1 

J 

1 

' J 
-..... 

\~~_:..' 

C.Paae 1 of 2) 

FIELD MEASUREMENT OF SPECIFIC CONDUCTANCE 
AND TEMPERATURE 

Method: Specific Conductance, umhos f zs•c 
Reference: EPA 1979, Page 120.1, Standard Methods, 15th edition, pp 70-73 

Detection limit: 1 umho/cm t zs•c 
Optimum Range: 0.1 - 100,000 umhos/cm 

Sample Handling: Determine on-site or within 24 hours 

Reagents and Apparatus: 

1. Conductivity meter (YSI) and tlectrodes. 

2. Deioni.zed water in squirt bottle. 

3. Standard potassium chloride solution, 0.0100 N. 

Procedure: 

YSI Conductivity Meter 

1. With mode switch at off position, check meter zero. If not zeroed, 
use meter screw and adjust to zero. 

2. Plug probe into jack on side of meter. 

3. Turn mode switch to red line, and turn red line knob until needle 
aligns with red line on dial. Change batteries if cannot be aligned. 

4. Totally immerse probe in sample. Oo not allow the probe to touch 
the sample container. 

5. Turn mode switch to appropriate conductivity scale, XlOO, XlO, or Xl. 
Use a scale that will give a mid-range output on the meter. 

6. Wait for needle to stabilize (about 15 sec.) and record conductivity 
multiplying by scale setting. 

7. While gently agitating the probe, take sample· temperature (•c) and 
record. 

8. Rinse probe with deionized water. 

9. Record specif-ic conductivity (1st column) and temperature on F.O.S. 
sheet. 
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Notes: 

1. Calculate conductivity using following formula: 

G25 • Gy 
[1 + o.oz (f-25)1 

G25 • Conductivity at zs•c, umhos/cm 

T = Temperature of sample. •c 

GT • Conductivity of sample at temperature T, umhos/cm 

2. Report results for the standard solution with each data set. 

3. Record on field sheet which meter and probe were used. r-teter should 
be wiped clean as necessary. 

4. After returning to lab, compare results with previous data. Report 
proble•s to lab personnel. 

J:~ Reagent Preparation: 

J 

I 
J 

1 
I 
J 

1. Stock Potassium Chloride Solution, 1.00 ll: Oissoive 74.555 g. K Cl 
in Hilli-Q water and dilute to 1,000 ml. in a volumetric flask. 

2. Standard Potahium Chloride Solution, O.OlOON: Dilute to 10.0 mls. 
of stock solution to 1,000 m1s. with Mt11i-Q water using a volumetric 
pipet and flask. 
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GC:NERAL DESCRIPTION 
Th1 VSI ~Cidel 33 and l:lM S·C· T Mute•• IUC! lll\llithle. h;mc•v 
rtOwc•cd. llllnltSIOIIICcl onluunteniS doaounc:cl In ao:cuo;uely nu:.:\IUIC 
lallnoty, contluctnroly and tatnpe•.Jtute Thr.y use a r"ohc co"''"""9 of 
a tuguvd. ptast•c: conductwlly cell and • l••ec•S•On YSI uuun••IIOt 
rulftpuuuure sensor comb•necl '" a Slf\giO untl 

Conducltvity wtlh the Model 33 is Ollptessod as rnic•omhos/conli· 
mote• ""'''"'''cml: w11h the 33M. it's n•lllts•on•""'lmuter ln•St•nl. 
These are •ncasurcmeniS of 1ho elecuical conducranu the san1ple 
would show '' n•easu•ad helwacn OIIIM•S•Ia laces ol a I em cuba. 
(Conva•s•on utiOtnllhon: I ,.mho/em • 0.1 mSint.) Sal.n•IY 11 the 
nu•11lter of g1anu ol s.lt.'lulogram of samrtlc C'lvo • rra11s per 
thousand!. Tl111 mc.:.su•emunl auo1111es the s;unrrlu contaons a "sian· 
ola•d .. SCI W31UI Iiiii nualure. ThCI Stlmrlfa ICII\IJC!rllluoe oS IIIUISUII!Cl tn 
••cu•ccs Cclsms 

Sahntly nu:.Jiutcm~nts a•a manually lt:••ltrer~tu•e comtJI!ns;ued bv 
dutcl deal Condu, :nroly ntaasu•tn•c:nu, ltc: not IC:tni)Ciilllle compen· 
lilted. howevet. 1 tc:mtterahiiC lunCitOn •S ptov•\letl un the ll\$1tumenl 
10 a•d w•lh calculatiOn of touecuons 1\lso. when '"" tem1re•ahua 
1nd comluctovtl'' arc lnown •• ol poss•llla 10 catr:ulo11e saltnoty and 
when onl" u:mperatu•e and sahnoly Ita known '' IS rronoblct 10 
calculate conduchvoty 

SPECIFICATIONS 
Model ll Cunduclivily 

nanues 

Ac:cu•acy 

o. 500. 0· 5.000. o. 50.000 
romhus/c"' wolh YSI 3300 Suuc1 
Probes INola The ··,,mho" dCI'tJ· 
uauons on lha ntete• llfC 1 
1honh1hd loun lo• ··,,"'ho/cm".l 
+ 2 S~ ma• artOI II 500. 5.000 
and 50.000 11lus prultu 

t 3 0'1;, AltU CIIOI II 250. 2.500 
and 25.000 plul 1110be 
Sea E1101 Set.loon 
2 

. . •-·.: "' .... .. ... 1o::.:: ... 

Ruacllb•hly 

Model 33M Coo .. luclivhy 

n.,nuc:s· 

Accu•.Jcy 

· Ternpec11ure Cornpen11110n 

SDiinily 

nanye 

ACCUIIC:y 

ne.,daltrhly 
T vnlJ)Ill ;u"' e Cot np.:nsa teon 

~ ... ~ 
•· '\. I 

2 s , .... l.u,.t ..... u" ~uo ''"'""'~"' 
IOIII{Ict 

25 ,.nthttsl.;m .,., 5 000 ''"'"'''""' 
tliii!JC 

2!.0 1rmhculcm c,n Sll 000 
,,mho":"' rango! 
Nc)ne 

0 SO. 0 500. 0· 5.000 mS/nt """' 
V$1 llOO Scr~tts Ptuhe' 

t 2 !l'lw "'". CliO I "' !JO !..00 ...... 
5 000 tJiuS fJtOII~ 
ll 0'11. ...... 1!1101 It '5 250 ollll' 

2 500 trlus !UOh.: 
So:c: [1101 Sc:ChUII 

0 2 5 mS/m on !JO mS '"' t:IIIU\! 

2 S mS 1,., on 500 mS/n1 1.»ny{f 
25 0 ruSim on S 000 mSim '""VO: 
None 

0 40 • · Ill h:•"llt:t,thllt.' t.Jhl)o• c,l 'I 
"' t •s·c 
Al)\)ve ···c i 0 9 •• ... ;n •0 "'"' t 0 7 "·•· a1 20 "·" '""~ ~.:u••clu .. :.~•tr 
l)tube 
Bc:low ••c. t t 1 ":·. •• •o ·· .... u 
·t 0 9 .. ,,., II 20 · •• ,,.,.. ~Ciflfklt: '""'' 

rr•ohe 
Sue Euor Sv""O'' 
0 2 •· ••. on 0 40 11o.,_ '"''Ve 

by •l"c:(;l doll 1ton1 · 2 to 

0 

"" 



. . ••• ,. .. . .... 
. : 

Tempe .. uu;e 
Ro1nge 

Ac.:u•acy 

Rt:adolbohty 

Powe1 Supftly 

P•obe 

lnlltument 

Ambtent Aauue 

OPERATION PROCEDURE 

1 Setup 

·2 eo "so•c 
to ••c" -2•c. :!:OG•c at 45•c 
plus probe 
See (1101 So:cuon 

.10 •s•c at .2•c to :t:037~c •• 
45•c 

Jwo D·sue a1•1lonc baueucs. Ever· 
eady E95 01 Uttmva!ent tt•uvedc IP· 
P•Oallllt1tely 200 hts of Of)etat•on 
VSI 3300 Se••es ConduCIIVtly/Tutn· 
tJt:lollull: PtotiC 
Noomnal Poohe Constant K • 5/crn 
i 2"'- ol n:.odu'!J 11)1 conduCIIVoty anct 
Sollonoty 
Euor of :1.0 l&C •• O·C and 
I 0 3' C at 40' C 

Salo,lactu•y uper•.:noon · 5 to t 4 s•c 
1\ maa'"'''"' t:ffOI ul :t 0 1~ .. ol the 
1et1•tonu 111:1 "C .:h~tnue "' o"'"'""c"' 
tUIIIIICiithiiC: .:an UCCUI Tho' VltOI os 
nvgtouoltle ol the 111'-tllo.m:•:l IS lt!ld• 

tustvct 10 '"''""'" lo• eat h •e~•"V 

1411 1\dtull mo:l\11 IC:IU hi 1\lll:t:Uiolyt hy htlllol.,l I!IU b.;lt.C:hte 
S!:tew Ufl lhlr lltC:IUI lace: SO lhitl liM: mo:t.:o IU:o:oiiC' CUtiiCodOI 
,,olh lhu h:oo on thv cconduct..-oly SC:o)h: 

IIJt (;~hi,..JIC ll•e ,..,. .. ,, hy """"1\J lltt: M(lrJE t.tooouut 10 

111- nttNt '""' ·"''"'t"ou tho: n[ uuNr. "'"""'' ,., ""' oow'''' 

. . 

needle l!nCIS up woch the redlone un the n•cuer lac:e U thol 
cannot be accoont•losh.:d. n•t•f~.:c che b.:tucr•e• 

lei Ptuv the ftrube ontO the II'Obc ,act. un 11'11 so!Je ul the: ,.,,..,.,. 
oncnt 

11.11 Put the fJIObc on the soluuon 10 be •nc:nuoe!.l !Sec Poull.: 
U~e I 

2. Te1111tera1ure 
Set the· MODE conuol to 1 EMt•l:AATUitE Rv~d '"~ 
tr:mtterature on the IKJUUtn 5CIIe ol the meter on ltvtJ•~:vl 
Clll$o\oS Allow tome lu• the poobe teont)eo•tu•e 10 cuonc: 10 
efrutlobttum woth that ul the wt1te1 llelore rc:.loJonv 

3. Salinity 

lal Ttanslel the tenttll:t~lule ot::Jd•nv """' Stett 2 tu tto(: • C 
•c ale un the '""""nenl 

lbl Swot.;h the MODE cunuol 10 the SAliNHY posotoon .ontl 
•c:ad salonoly on the •eel 0 40 ""'' noetc• oanve 

lei Dep•ess 1he CElL ·lEST IJUnon The onv1e• oclf•t••'\1 •'-·'" 
'"" leu than 2... ol u•e,)tc•. lhc poune oS loul.:tl ......... . 
rnc:asuov•nent os "' cttor Clt:an the tltc.IIC and u: mc:.-.uo\' 

4. Conductivity on Mo!.lel 33 (Model 33M diltl ;~o·~ "' 
p11renthusos.J 
lal Swolt:h the MODE control to the X 100 scalc tithe,,.,.,,,.,, 

os belOw 50 on the O·SOO •anuc IS 0 on the O·!JO ,_,, .. Jv' 
swolch 10 the X I 0 scale U the reo1Ctong •S '"" bcl(lw 50 
IS 01. swotch 'to the X I sc.Jie A.:;,d the ittet.:r sct'tle "''"' 
on.,lltply the oe.Jdony .JIIIIIIfltloiltely The ''''''V' •5 .:• 
IIICS•c:d on ,oouhus/ctn lmS/ml ~,o:.JSu~oron.:nll ,o•c 1101 

ICftiiM!tlllult: CUmf)t:n,atwd 
han,,,,.. Mete• Aeadono 24 7 t24 71 

Scale XIO 

2 • 10 ,. "''"'''" '" 124111 0 ntSintl 

0 

'"" ... 
-a -
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(bl Whean '"~asuring on 1ho X 100 and X 10 scales. dt:,.IICU the y0111 Euor 
CELL TEST bUIIon The 11\.:ler u:at.long should fall less then 

1s•c 
o••c 

2%. '' grealer. lhe peobe 11 fouled and the n\oasmcmcnl os Accuracy 1 56 C 1 0 4•C In• lt•Ohe 
;u''' ,.,"•u•nc:nl cun•b•ned •n euor. Clean lhe ttrobe end rc encasure 

NOTE: The CELL TEST does no1 lun.:uon "" 1hc XI scale 

5. Euor 
The rnaaemum euOt •n a •eadmg can h•: caltullll.'fl hr "'"'U 1he 
u•apln ,., ahe loiii)Wonu secaions. 
11 I Ttllll)t:lo'llu•e 

The ICrl\ftCIIIIure scale •• Ck:~·unecl 10 owe lhe R\immum 
uhmly error wlten dee lcrnperafuro u:ad•nus are used 10 

comrtenulo sai""'Y m..,:.suro•naniS 
r "Jure 1 sho"" s. 101a1 '""' for probe and tnsuumc:nl versus 
•c meier rc:ad•no 

121 Conduchv•IY on M&\llcl 33 IM&J\1\:1 33M dall 111 •" 
ltlll<enlhescs I 

. -
F•oure 2 ~hows I he '"'Irsi·Cas.r .•:ondu~.:h'"'''" eno• as a lunc· 
11on ol lhe conduchvoly •.:aclong fur lhe '""'..: oJ•od '"""u· 
n\01'11 comb•ncd 

l '-•' • -
IO(aDtiOC 

Figure 2 
I -
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• ·-----'-----L---· -.1.---- -·-'··---.L .. 
t ., 

••••• .. - Fiture 1 
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Scale 
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XIO 

3Ci00 ·t I GZ ''""'""-''on 
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Ill Salinity 
The ~ahnoty u:adinus are a honchon of tun•puo;nma and 
cOt•cluctovoty, theoulooo the uccuoacy t1 a funcuun of ~lh. 
Tho lc:mr•c•llhlle uale ar"J tcn•rrcratme cunuol h;avc been· 
de$iunud to monimorc tho h:rnJio.:raluoo error contubvtion to 
the salimty error. The error shown in Fo~Juro 3 is the total of 
the t(:ontlelltUIO and COnduCtiVIty ptUl#C. tho tCIIIJ"ICrDII!IC 
~calc and the salinity scule euor. 

', •• •'c 
•• 10. •t. c 

Figure 3 . -
• ..__ _____ ...l.....-.. ·---j _____ .J. ___ ___J 

e M " M • .... ......... ....... . 
bamtrle: Meter Reading. 100/00,fl 1o•c 

%of 
Ac:adrng 
Euor. 6 5" 

10•• ·•· 0 6511-. for all 
errors. cou•llrned worst 
case. 
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CIRCUIT DESCRIPTION. MAINTENANCE AND CAliBRATION 
1. Ooscription 
The citcun is co•nposed ol hvO parts. a mul1tvolu1t01 anct swotchong 
uansistors. The n1uluvobtiiOt produces 1 sc,uate wav.:l01n1 vutt,.ue 
The squ;uc wave is ar-plied to two swotclung trlo\StSIOIS They illter · 
n·atcly lf'f)ly two hanetius ol OPIJUSttl polanty to the ptl)be thus 
P•Ovtdtng AC ,,owe• whtch mm•m•tes pol111101toun vll~cts fhc u•vtc• 
is in seues wtth one IJattety and "'trasu•es the current ltc.m •t The 
cuuent lrotn lhu battery is propo•honal to lhc conrtucttllttee ulthc e:ell 
Soltmty is mc;~su•od tn a spccialtange conrhtCitYtty ClfCUII whoeh on· 
eludes I user·ldjusted ICnlPCIItute COtnpcnSIIOI In the ttrn\I)VtltUIC. 
•cdlone and X 1 posiuons the tnulltvtbtiiOt oe»c•llcs 11 I 00 lit In the 
salinity. X I 00 and X I 0 pos•hons the multtv•h•atut Clftt:t;Jtt:S ltt bOO"' 
and"' thcsu tanuus pushong the CEll TEST IJulll)fl dtOIJ\ tht: locceuc:n· 
Cy tO 100 IJr .JIIOwong thO OI)VIiltOt tO tuef!)t: the tiV!JICC 1)1 tooUhC 
polaritatton 

2. Maint cnanco 
The only OliltiiiCnanca IOQUIICI.I II> biUICIY ICJ)Iou:vnu:nl Two . o·· lotiO 

alkalone lla:~~hhght cells. such as [vculldy E95 01 equ1val~rnt. """ 
ptov•dc 200 Ius of opctlltOn Accmacy wtll nl)l be 1naoutaonc:d ''tone· 
C:o1tbon .. 0 .. cells are used O;,uery •cploJc:ement 11 ""'•ciUvd wh~rt the 
redhne adauStnlent cannot be ac:comaJioshed 

Rertlac~t hath:ues evety s•a months to •educe th~t d.ln!)el of -=•'""''"" 
due to h:ilky bath:ucs. To •epla~c hattelfi!S. •emove the s•• •c•ews 
l1una the 11:o1r ttl,lte Tl"t b1111Ciy hutde•s arc: culo• cetclo:cl The Pusotove 
I i· buttunl cntl must go un red 

3. Culihtlltion ol Modol 33 IModol 33M d111a ••• in ruuenthCIIOI ) 
It IS possoblc '"' the lemrtetlhlle knob 10 h~ta:on\a lonse o• slop llum 
ns n01n••• fiClSthun In an c:mv•uency the tloat can he 11: fiC•S•huned It 
must he: emttho.sued that IIMS '' an c:meegc:ncy fJIOCechuv otnly. and 
that the tnstrunlent should be •vturned to the: lol\.tUry ''" tllut•e• 
•ccoJhb•atoon at thu c;uho:~~t uf)IJurtun•ty 

•, .~ 
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Ill) Rt:ihl lh\1 ICI"''":•ahtte and cunduclnroty of lhr. r.cahohun Do:lc•· 
mona lhc: salonoly of lhe soluh"'' by '""""'V il lone vcohCillly on 
lha u•oas•h lt.:>m ''"' conduCII•~• vllue nm•l ot un-=•~ctiS 1ha 
lii'I"Oflfoale •C ltne hniCIIloiiiC IS rctiJUOIC:d fCJI hllllpC:tillurc 
hc:lwcen lhe ytven •C ltl•est From lhrs uth!tiCthon c:alcnd I 
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lone houron1ally 10 the edge of tho graph ""' llkteun .. •e- the 
sahntty lu• tlus sa•n111e. 
E ,.,m,lle 2 ~.OOO,unhovcm anti 20"C unres 1 ulonoty ol 1 7 
IEUtnllle 2.500 rnS/tn and 20•c o•vcs I s.llonoly uf '7 I 

lbt nen•ovc lhe •c knnb. SWolch 10 SAliNITY ...... lull\ the ~onunl 
shah unltl lhe n\I:ICt needle •nrt•cates the salonoly "'''"' flo: tv• · 
m•ned •n S1cp Cal. In the caamf'le gwen. lhe value •s I 7 

lei Sw1ICh 10 TEMPI:RATURE (NOll ThoS 1em1M:rlhlfC •cotttong 
must be lhc sa•ne as Step lat. •I not, beuon I!Jihn at Sltllt tall 
raace 1he knob on the control sloo~h lwtlhoul 1""""!1 th.: ~Ot•lrol 
shall! w•th 1hc knob ftOII•Iu• 11 1he same ten'fttt•ah••c oll the 
meier •ead•no a~ttl hUhlcn ~lh set scn:,vs suc:urc:ly 

AI Ul1hes1 OPJ)Orlun•l't leCIIIthtiiiC uSt"'J the rCIIIOwong lorc.-;~rduu: Ot 
rehlln 1hc •nsuun11Jnl 10 l•clo•y lor serv•ce 

111 Se1 lhe •nsuun1en1 lor a sahnoly mcasureenc:r11 as nOto"ll 
lbl SubSI•Iulc 11 1000,,1 CIIJiiColor aold 1 12 1 olton 0 ' ' '"lc:o,1nce 

•u,•slo• lor the p•Cibe. 
Connect lhe resestor lnd CIPICoiOI belwcen .... u•c:en Woll .... ,. ll.'d 
w11e on lhe rack conncct•ons tnsode the tttSIIurnenl 

o~---'V\1\..-----·~ t-1 -----

GREEN WIRE 112.7 0 1000,.1 

·'" 
RED'WIRE 

~-------------------------·----~ 
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lei Juut the h:mt•u•ahote ctoal unhl the meh:r tulllls u:dhne 
Nuw Oltlol .. ll the ICitltltll;iiUtC llnub Wtlh the IIIO'IN It 25•C fluS tS It 
lt:u•••'""'Y calthr;,hon only Return the lf'ISIIumcnl 10 thu lo\c:tuty lor 
tttiiiOI'I IVt:.aloiHllltOII 

rnoaE 
Oes"uption ul YSI 3300 Series Cunductlvily/Tom,,eraturt~ 
P•ube 

I ht! YSI 3300 5c:tte•'lo Cuottluctovtly Ptvhcs ~·c dc:'lo'V''t:tl lu• loeld usc. 
-.•n•IIINY"'U CINI~IItt~hUI\ .lnd d.:••yn IOI IUUfJCd. tl(t:llliiiC St:IVtCC 

Cach JIIObe fellures 1 buill-in cell consaant of S 0 tSOO 0/MI :!: 2-... 1 
r••c:c•seun YSI thorn'llt.lor tcunJJe:raturc sensor of :1:0 1•c =-ccue.1C:y ll 
0"C and :!:0 J•C at 4Q•C and I low UIJICttance cahle OIISentbly tcr· 
nuua11ny '" a three thl!uninal 0 25" cltl phone tVJJC can11ector. 
lito: J:JIO ha. a 10 ,, Clhltt olltfllhc 3311 IS. 50" VCIItOI\ Other 
,,.,.,,,.,. o~•c: .lv.lolo~hlc: on sr•ec:•a• liJthtr 
f lit• ftlllfN" h,n • 1'\ftd p V C I"Hiy t""'""ll.'d JUliO fll~kc:l c:lt:t:ltOtii:S. 
·'"'' " ,.,,,.,,..,. t<tllle ptov•tl"'!l 'l:''""lto:e to 1 '"'"'.: '"'"!JI! uf wa1cr· 
''"""! .,,.,,,t.,n•:r.s 

1 M;unu:n;ence 

loll t:lt•otnoiMJ 

'''ltt:n lltt: '-1:11 lv:.t ''"'""•ll•:~ lt1w ll:iMIIIIUS lhc lt•CIIt:thlu t::'lnoal• •S dolly 
''":• '"""'" lta•el w;nr.r .tl.,tlll'lo•" r,tl!. o~nclu•gal\oC: 11\illlet ate: tim 1110" 
••• .,ly ' .............. "" 

I '" "··'""'"'11"1 ""'"'"' 'lt:olnttt!J '""" tim o:le:ctoeMII:' leu !I """"'Ill 
w•rlt ,, "" ally o~vaol,.hlc: loollh•CICI•n "''' cl.:anonu fNI:IIOIIolltun Stith .n 
.,.,..., f.ho:on•r.al Bath•uu•n Clc:oJIIVI lit"''"" httlustr .. ~s Aitlly Jtlc:. 
l'tt•~•:l.toll and Clt•u•nt: Clt:OIIIC:I JuhrtliiH' Wo1• (11\ y ltt)l,rnl 
Ct ........ , ... I yWI n....... o.n.n ful) folc: Ch:.lltel 

For suonuer clc1nmo • 5 n1inttle so1k •n a solutiOn nt;otlu of 10 paoli 
d•sullod wa1er. 10 rwtrll·isnptopyt alcoholllld 1 pau UCI c.an be used 
Alw.ays unso tho 1nobe alter clcan~nu and llofOte stor;~ge 
CAUTION· Do no• couch tho elecuodes ms•cto the '""'" 

Pl:uinu•n bhtck 11 suit and can ba u•.atwd oil 
II clc:amng does no1 n:stote lha ptohe I)OtiOtma~tca. •• '""""'''"" '' 
1equ11ed. 

lbl Rc rcauncring 
l!c!tttlttncnl Ao!quored 
I I I YSI Ill 1110 r ........... ,u SoluhCtn. 2 fl Ut 13~ ··•;,ununt 
chloutlc tl•ssolved ttl 0 02 54K. luad acetate sOiuhonl 
(21 YSI Model 33 or 33M S·C·T Mete• 
Ill 50 ml ulus b•ea"•• or ~ttlun.alene .boule 
141 Ooshlled watet 

Procedure -
(I I Clean I he 11robe 11 tn SechOtl Ill t:•lhcr mo:thocl 
121 Plactl the cell on tho beaker and add sull•c•ent YSI tl I 40 

1oluuon 10 cover the cluct•oclcs Oo not c:o•-er thu tnc• of 
the •••uue 

Ill Pluu thcr probe 11110 the Model 3) or 33M. ~woh.h w the 
)( 100 sc;.le tu plahmre che clc:c:uu•lc: Move tho: •·•••l»c 
5lt\JIIIIy to ubta•n the houhc:sc ntr.h:r '""""'\.! ;eeod CCIIthnul! 

'''"'"'''"'U for tltc 31JtJroaunaht tnne ''"''"'" below 
Meter Reading 

, .. nhoslctn mSI•n 
30.000 3.000 
25.000 u.oo 
20000 2.000 
'!;.000 \.!)00 
I 0.000 1.000 

Tune 
lonin"tesl 

s 
6 
8 

" 16 

..... ..... -
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(41 Aher the elapsed time to:movo lha urobe arKI tinse tn lu:sh 
water. 

(!JI Return tho sohrlion 10 us conta•ner. 2 nt. of soluuon 
should be sufltcienl lur 50 ueatrncniS. 

3. Probo Use 
Cal Obstructions near the probe ca11 disturb readinus. At lea:.• two 

mchus of ch.·arance "'"•' be ellowod flurn non·metalloc un· 
thnwo~tcr obi•·~:ll. Metalltc objects such as piers or wciuhts 
•hould be t.ept at lent 6 tnchcs from tho tuobe. 

lhl Wcouhts arc ;111achcd to the c~bte olthc YSt 3310 and JJ 1 I 
Probes The YSI 3327 we.,lns ••• SUIJPhvc.l "' IJIIIS Wtlh. 
total weoghl ol 4 oun~es per 11air. Should tl becorne necessary 
10 add mora we•ghl 10 overcome water currr""· we sugge" 
l11no11nu the total weouhl 10 1wo pounds 18 pa11sl For weights 
"' e•ceu ul two pounds usa an Mtclcpenclont SUSitensoon 
cable In enher case. weoulus n1u11 be kapl at lt:ast 6 •nches 
away from the probe. 

let Gentle agolahort by ra•s•ng and lowering tho 111ohc several 
1omcs dur111g a measurement rnsures flow ol Sltt:CIIncn solu· 
loon through the 11r<rbe and uuprovcs the 1unc rcSIKJnsa ulthe 
tcrnperahore sensor. 

4 Coli Calibralio.Jn & Standard Solutions 
The YSI 13300 Settttl Cells are caltbriltl!d 10 absolute accuracy ol 
:i: 1 5% hascd on a Sllo.,l;ud solutoon Sonce the l•tcrarure on coo~uc· 
ltvtly •""es ncn indo(ate a cons•stcntly ar.cetUcd standardu;n•on 
melhctd we have Ch41~1!'' I he 0 0 I dumal KCI sohrroun method as 
ctwtuumnoc.l by Jones and Brlcbhaw '" 1937 as our suuodard nuccnt 
tcalboCiks. as well as tho AS TM stanclaods. concur wolh n .. s cho•co 
The soluhon rs prrltilled by ddutrng 0 745 grams olttute city KCI wtth 
c.l"llllt:d w~tcr ur11.t the soluuon •s I •otourarn lho Utbh: hrtlow shuws 
ehe "''''•cs of conduchvoty 1111s soholtUn woukl have of the tlostotled 
water were non-c;untlucuve llowevur. soncv uven houh ''""'Y doshllt:d 

f""". 
' ' 

. .. ·~···· ... •N ,. .......... 

. 
.•. ... •'·. ·· .... i: '· •.. 
l· r'';,;-.·,···'· .·~. 

:., ••••• • •• ·~. :"1,., •• -· ,:. . ~.. . 
.~ .\:<. ;•;t • .I ,.1~~-· -~ .• : ... . .. . ~ .. ··· .. .'--: .. ·· · ... . 

water iS Slouhtty C:OIIIIuCitVC, the IIICIISUICol CUnduChVtly Wtll hill htgher 
by an amount equal to the \\olter's cooMiuctovoty 

Conductivity 
Tempor;otura •c 

15 
1rmhos/cm n1S/m 

1141.5 114 2 
16 1167 5 116 8 
17 11936 11!)4 
18 1219 9 122 0 
19 12464 1::!46 
20 12730 1273 
2 I 12!)9 7 1]0 0 
22 1l2GO I:J2 7 
23 1 JS3 6 I J5 4 
24 I 380 8 138 I 
25 1408 I lt10 8 
26 1·136 5 143' 
27 1463 2 l.t6l 
28 1490 9 1•19 I 
29 1518 7 1!;1 9 
JO 1 S4 6 7 I !.4 7 

Thl! OI)CiliiOr may usc the "''"lard ~luhCIII. and I he l.lhl&: tu o.ho:···· •• , 
curacy of a cell's conSianl or to dut~~:rmlltt: an unlnC~Wn ~un:.t01111 fht: 
formula •s shown below 

where. K • 
R • 
Co • 
c,. 

n IC· + Ctl K ,. __ _ 

·~ 
01 

R IS• + S.·l --·······-

~I 

Cell constanl 
Measured u:s•stance "' !! 
Cunduchvny '" prnhoslcm 

10' 

Conduclwoly on ,mhns.'~"' c.f rhl! do•:•ll•·•l wtlt.:r 
usc.-d 10 rto:ol.e sotuhon 

·-:-!'· ... _ 

., 
llll 
IQ 
fD 

..a 
0 

0 

'"" 
..a 
..a -
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S· • Con,heC:IIYely "' •nS/m 
St • Cuncluclivicy "' mS/m ol the d•shllud water used 

to make lhe suluhon. 

R. C• and C1. or S• and S•. musl ''""'' be dcnvunt1M1tl 11 the same 
lt:IIIJtC:IIIule ur COffOCtud tO the same tctlftJICIIICUIO 10 make the aqut't• 
foOtl vahd 
Nota: For further it~formattOn on condt•c•iv•tv and lha above Sian· 
d.ltd tttlounahon. rcfur to AS 1M Stii•MI;,uls Pat I 2l -- Stanel;ud 
MvthCHis ol Test for £tec1ucal Coe\ducuvny. or Wacc• and lnduilnal 
Wasse Waser - ASTM Oeseunauon 01125 64 

V$1 MOOEL 33 AND 33M USED WITH YSJ 51A. 54 and 57 
OXYG.EN METERS 
II lhfr •allnety met"tsuutment as to be used for sal•n•ly corrocuon on che 
S I A. the read•ng shovtd be conve•led 10 Chloe osety The lounula as 

S.riHttly ...... ·0 OJ 
PPM ChiOIOSily • I 8 • 10) 

r Of lltcfll IRSirurnctn" the 0 OJ can he neuluCICid so I he equalton 
, .. n1Jhlros to 

PPM Cl • 
$$Cleo;, I 101 

1 8 

0 I 11 2J 3G S ·~. 

~ ·--·1-l-----1----1 
0 5,000 10,000 1S,INO JO,ltOO J't'M Cl. 

• 0 •• 

I 

. .. 
)'· ... :...~ .... -· . 

For sah••nv coucchon whon us•ng cha Mtidel 51 us.: 1hc -at.mly 
ruditl{l d~tccc frorn the Model lJ Ot llM No CCinversoOn es 
nucesurv. 
Model JJ and JJM salinely rcadengs taLcn '" cont•lltt:hon wtlh MC)det 
54 rl•:osolvcd o•vu•n rcad•nos can be us11d to couect the M,,.h;t 54 for 
sahn••v and 10 n•alle J)OSt·measu•cmenl sat"'''' cnue~h•)"S 10 d•s· 
solved o•toen data Correction llbles ••• ava•lable hum 1he racsoev 

WARRANTY 

All VSI producll cauy a one·year uncontlohonal wau,utly on 
work.nanshep and tllriS. e•ctuSIYC of baunuc:s Oamauc th•Ot•Uh .1ec•· 
dctnl. rn•suse. or eanapcmng weU bet rep:t11ctd 11 a norn11t.11 cha•ue 
If vou o•e. erpcuencrng d•lf•cully wrlh any VSI prctdu.:s. 11 tn;ty be 
rcttumed to an Julhouted YSI dealer for re'''". even '' the ,.,.,.,;,.sy 
has vxpu"d If you need factory ass•Sto)ncc lor any 11::ewn r.c,ui.J\:1 

Servecc DCII.lHment 
Yellow Spunos ln,ttument Co. Inc 
PO Oox 219 
Vdc»w Sprll\gs. Oh•O US A 
Phone 151311&1·1241 · 

. , -.·· 'lll!r:"·~-. . ·r~· ...... ~.~r·''··· 
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APPENDIX I 

CALIBRATION AND MAINTENANCE OF HNu PHOTOIONIZER·. 



I 
I 
J 

] 

J 

j 

1 

1 

I 
I 
I 

-~-

............, 

~~ .. :.: 

-------- --- ------ - -----

TABLE OF CONTENTS 

I. INSTRUCTION 

1.0 OPERATION PRINCIPLE 

2.0 INSTRUMENT SENSITIVITY AND CALIBRATION 

3.0 INSTRUMENT SPECIFICATIONS 

II. OPERATIONAL PROCEDURE 

1. 0 INSTRUMENT CHECKOUT 

2.0 FIELD OPERATION 

2.1 CALIBRATION 

2.1.1 EQUIPMENT AND MATERIALS 

2.1.2 CALIBRATION FREQUENCY 

2.1.3 CALIBRATION PROCEDURE 

2. 2 SAMPLE MEASUREMENTS 

III. MAINTENANCE AND TROUBLE SHOOTING 

1.0 BATTERY RECHARGING 

2.0 GENERAL FAULTS DETERMINATION AND CORRECTION 

3.0 SPECIFIC FAULTS 



J 

I 
1 

j 

l 
, 
j 

1 
----.,, 

'":~:;) 

~v 

4 

i 

j 

l 
) ' .. ___,1 

1 
v 

) 

1 

I 
1 

1 

OPERATION PROCEDURE FOR 
HHu HODEL PI 101 

PHOTOIONIZATION ANALYZER 

I. INTRODUCTION 

1.0 Operation frinciple 

2.0 

The HNu Model 101 photoionization detector has been 
designed to •easure the concentration of trace gases in 
many industrial or plant atmospheres. The instrument 
has similar capabilities outdoors. The analfzer 
employs the principle of photoionization for detection. 
This process is termed photoionization because the 
absorption of ultraviolet light (a photon) by a 
molecule leads to ionization via: 

RH + hv --------~----- ~ + e 

where RH • trace gas 
hv • a photon with an energy greater than or 

equal to an ionization potential of RH. 

The sensor consists of a sealed ultraviolet light 
source that emits photons which are energetic enough to 
ionize many trace species (particularly organics), but 
do not ionize the aajor components of air such as 02, 
N2,· co, C02 or H20• A chamber adjacent to the 
ultraviolet light source contains a pair of electrodes. 
When a positive potential is applied to one electrode, 
the field created drives any ions, tormed by absorption 
of UV light, to the collector electrode where the 
current (proportional to concentration) is measured. 
The useful range of the instrument is from a fraction 
of a ppm to about 2,000 ppm. 

Inst~Iment Sensitiyity and calibration 

The instrument responds to atmospheric compounds with 
ionization potentials equal to or less than the 
ionization energy of the UV light source. If a 
compound in air has an ionization potential greater 
than the energy source of the lamp, it will not be 
detected. Table 1 presents organic and inorganic 
compounds and the light sources that should be used to 
detect each ca.pound. The instruaent is capable of 
using 1 of the 3 light sources - 9.5, 10.2, and 11.7 ev 
lamps. In addition, not all compounds respond equally 
to each light sources and thus they vary in their 
sensitivity to ionization. As a result of varying 
sensitivities to photoionization, the response given by 
the instrument aay or may not reflect the actual 
atmospheric concentration of the compound being 
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detected. Table 2 represents the relative 
sensitivities for various gases relative to a 10.2 ev 
light source. Use this table to determine the 
approximate response of the instrument to a compound of 
interest, and to select the appropriate light (lamp) 
source. 

There are two types of operations that are used for 
calibration. For Type 1 Operation, a non-regulatory 
(or non-target) compound such as isobutylene is used 
for calibration. In this case, the instrument reading 
is reported in teras relative to the calibration 
compound used for calibration. For the type 2 
operation, the target compound or coapounds are used 
for calibration. As a result, the instrument is 
calibrated to respond directly in ppm by volume of the 
target compound(s) • 

3.0 Instrument Specifications 

3.1 Performance 

3.2 

o Range: 0.1 to 2000 ppm 

o Detection Limit: 0.1 ppm 

o Sensitivity (max.): 0 to 2 ppa FSD over 100 
division meter scale 

o Repeatability: ± 1t of FSD 

o Linear Range: 0.1 to 600 ppa 

o Useful Range: 0.1 to 2000 ppm 

o Response Time: less than 3 seconds to reach 
90t full scale 

o Ambient humidity: up to 95t relative humidity 

o Operating Temperature: Ambient to 4o·c 
(instrument is temperature compensated so that 
a 2o·c change in temperature corresponds to a 
change in reading of ± 2t full scale at maximum 
sensitivity. 

Power Requirements and Operating Times 

o Continuous use on battery: approximately 10 
hours 

o Continuous use with HNu recorder reduces 
instrument battery operating time to 
approximately 5 hours · 
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o R~~harge time: less ti~d 14 hours1 a 3 hours 
charqe will charge up to 90l full charge 

o Recharge current: maximum 0.4 amps at 15 VDC 

II. OPERATIONAL PBOCEDtJRI 

1.0 Instrument Cbeck=Qut 

1.1 Remove instrument box cover by pulling up on 
fastenera. 

1.2 on the instrument panel, there will be a label 
containing information on light source, 
calibration date, calibration gas, and span 
setting. 

1.2.1 If the instrument has not been calibrated 
in the last 14 days or since its last field 
use, it should be recalibrated. Check the 
instrument log, which should be •aintained 
with the instrument, for the instrument 
status and its calibration history. For 
general use, the instrument should be 
calibrated to isobutylene at a span setting 
of 9.8. 

1.2.2 Check the label for light source and refer 
to Table 1 for ionization potentials of 
various compounds. If the compound you wish 
to detect is not listed for the light 
sources provided with instrument, then the 
light source will have to be changed. Use 
the probe with the proper light source for 
the compounds to be detected. 

1.2.3 Once it has been determined that the 
instrument has the correct laap, the 
instrument may need to be recalibrated for 
the specific compound of interest. Use 
Procedure under 2 .1. 3 of this Section to 
calibrate the instrument. 

1.2.4 Check the battery supply by connecting the 
probe to the instrument box, and turning the 
function switch to the battery check 
position (Figure 1). (Note: The battery 
check indicator will not function unless the 
probe is attached.) The meter needle should 
deflect to the far right or above the green 
zone.· If the needle is below or just within 
the green zone or the red LED indicator is 
on, the battery should be recharged. Follow 
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2.0 

the procedure described in Section III 
(Maintenance and Trouble shooting) to 
recharge the battery. 

1.2.5 Repack the instrument for shipment to the 
field. 

Field operation 

2.1 Calibration 

2.1.1 Equipment and Materials 

o Calibration Gas (2 ranges) 

Low range 0-20 ppa and aid-range 20-200 
ppm of isobutylene gas are used for 
standard field operation when contaminants 
are unknown or a mixture of gases is 
present. The isobutylene gas is used for L J 
general calibration because of the ~ 
instrument's relatively high sensitivity 
to it and the non-toxic nature of the gas. 
H2tA: A specialty gas aay be required if 
a single atmospheric contaminant is 
present and the contaminant bas a 
sensitivity different froa that of the 
calibration gas (isobutylene). 

o Tubing and fittings (see Figure 1). 

o Rotameter or bubble flow meter. 

o Field Log, calibration form, and data 
reporting form. 

o Table 1 for ionization potentials for 
co~pounds of interest. 

2.1.2 calibration Frequency 

This instrument should be calibrated after 
each field use and prior to each field use. 
Continuous calibration check should be 
performed frequently during field operation 
(for example, check the instrument zero and 
calibration after every 10 measurements) and 
document the results properly. Caution: DQ 
Not Cbange tbe Settings. 

2.1.3 Calibration Procedure 
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2.1.3.1 Use a three-points procedure to 
facilitate the proper instruaent 
calibration over appropriate 
operating ranges. Distinct 
mixtures of calibration gas with 
known concentration for selective 
operating range should be used for 
calibration. Each mixture should 
give a 3/4 scale deflection in its 
respective operating range. 

2.1.3.2 Instrument Setup. 

Step 1: Remove Instrument cover by pulling 
up on the side straps. 

Step 2: Prior to calibration, check the 
function switch (Figure 2) on the 
control panel to make sure it is in 
the Qll position. The probe nozzle 
is stored inside the instrument 
cover. Remove cover plate by 
pulling up on the pins that fasten 
the cover plate. 

Step 3: Remove the nozzle from the cover. 

Step 4: 

Step 5: 

Step 6: 

Assemble probe by screwing nozzle 
into casing. 

Attach probe cable to instrument 
box inserting 12 pin interface 
connector of the probe cable -into 
the connector on the instrument 
panel. Match the alignment keys 
and insert connector. Turn 
connector in clockwise direction 
until a distinct snap and lock is 
felt. 

Tum ·the function switch to the 
Battery Check position. When the 
battery is charged, the needle 
should read within or above the 
green battery arc on the scale 
plate. If the needle is below the 
green arc or the red LED light 
comes on, the instrument should be 
recharged prior to making any 
aeasurements. Impleaent steps in 
Section III to recharge battery. 

Turn the function switch to the QH 
position. In this position, the UV 
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Step 7: 

2.1.3.3 

light source should be on. To 
verify, gaze at the end of the 
probe for a purple glow. Do Hot 
LoOk Directly at tbe LaMP Its•lt. 
If the laap does not coae on refer 
to Maintenance Step in 2.2 (Section 
III). 

To zero the instrument, turn the 
function switch to the standby 
position and rotate the zero 
potentiometer until the aeter reads 
zero. Clockwise rotation of the 
zero potentioaeter produces ao 
upscale deflection while counter 
clockwise rotation yields a 
downscale deflection. (Note: No 
zero gas is needed since this is an 
electronic zero adjustment.) If 
the span adjustment is changed ~ 
during instrument calibration, the 
zero should be rechecked and 
adjusted. If necessary, wait 15 to 
20 seconds to ensure that the zero 
reading is stable. Readjust as 
necessary. 

Calibration Steps 

Step 1: Insert one end of T tube (Figure 1) 
into probe. Insert second'end of 
probe into calibration gas in the 
20-200 ppa range. The third end of 
probe should have the rotoaeter 
(bubble aeter) attached. 

Step 2: Set the function swi tcb in the o- v 
200 ppm range. Crack the valve on 
the pressured calibration gas 
container until a slight flow is 
indicated on the rotameter. The 
instrument will draw in the volume 
required for detection with the 
rotoaeter indicating excess flow. 

Step 3: Adjust the span potentiometer so 
that the instrument is r•ading the 
exact value of the calibration gas. 
(calibration gas value is labeled 
on the cylinder). 

step 4: Turn instrument switch to the 
standby position and check the 
electronic zero. Reset zero 
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step 5: 

step 6: 

Step 7: 

potentiometer as necessary 
following step 7 of 2.1.3.2. 

Record on fora and field log all 
original and readjusted settings as 
specified in the fora, 

Next, set the function switch to 
the 0-20 ppm. Reaove the aid-range 
(20-200 ppa) calibration gas 
cylinder and attach the low range· 
(0-20 ppm) calibration gas cylinder 
as described above. 

Do not adjust the span 
potentiometer. The observed 
reading should be ±3 ppa of the 
concentration specified for the low 
range calibration gas. If this is 
not the case, recalibrate the aid 
range scale repeating Step 1 thru 6 
above. If the low range reading 
consistently falls outside the 
recommended tolerance range, the 
probe light source window likely 
needs cleaning. Clean window 
following Step 2 under 2.3 (Section 
III). When the observed reading is 
within the required tolerances, the 
instrument is fully calibrated. 

2.2 Sample Measurenent 

step 1: Place function switch in 0-20 ppm 
range for field monitoring. This 
will allow for the most sensitive, 
quick response in·detecting 
airborne contaminants. 

step 2: Before entering a contaminated 
area, deteraine background 
concentration. This concentration 
should be used as a reference to 
readings made in the contaminated 
area. Under no circumstance should 
one attempt to adjust the zero or 
span adjustments while tbe 
instrument is being operatld in tbe 
field. · 

Step 3·: Take measurements in contaminated 
area, recording readings and 
locations. Should readings exceed 
the 0-20 scale, switch the function 
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Step 4: 

switch to the 0-200 or o-2,000 
range as appropriate to receive a 
direct reading. Return the 
instrument switch to the 0-20 range 
when readings are reduced to that 
level. Record aeasureaents in 
notebook or on an appropriate fora. 

Keep in aind health and safety 
action guidelines for the level of 
protection you are wearing. 
Sustained readings above a certain 
level may force you to vacate an 
area or upgrade your level of 
protection. 

H2tA: The instrume~t will not 
function properly in 1-igh hWDidity 
or when the window to the light 
housing is dirty. If the 
instrument r~sponse is erratic or 
lower than expected. 

Step 5: When finished, use the reverse 
Steps 1 thru 5 of Section 2.1.3.2 
(Instrument Setup) to shut down the 
instrument. 

III. MAINTENANCE AND TROQBLB-SHQQTING 

1.0 aattery Recharging 

1.1 The instrument should be recharged 1 hour for each 
hour of use or overnight for a full day's use. 
(The battery will last 10 hours on a full charge.) 

1.2 To recharge the battery (or instrument): 

1. 2 .1 Tum the function switch to the off 
position. 

1.2.2 Remove the charger froa the instrument top 
compartment. 

1.2.3 Place the charger plug into the jack on the 
left side of the instrument box. 

1.2.4 Connect the charger unit to a 120 v AC 
supply. 

1.2.5 Check charger function by tuming the 
instrument switch to the battery check 
position. The meter should go upscale if 
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the.charger is working and is correctly 
inserted into the jack. 

1.2.6 Place instrument in instrument mode and 
charge for the appropriate the period. 

1.2.7 Turn the instrument off following the 
recharge cycle. When disconnecting charger, 
reaove from 120 v AC aupply before r .. oving 
the aini phone plug. 

2.0 General Fault Dlteraination And Qorrection 

2.1 Battery level is low. Recharge if necessary 
implementing steps described under 1.0 (Section 
III). If the battery will not recharge, it will 
have to be replaced. 

2.2 UV Lamp function - Gaze at sample inlet when mode 
switch ia on an instrument function position and 
observe for purple glow of lamp. If the laap does 
not glow in any of the three instrument function 
positions, it may be burned out and will have to 
be replaced. To replace the lamp: 

1. Turn the function switch to the off position 
and diaconnect the probe connector froa the 
readout unit. 

2. Remove the exhaust screw found near the base 
of the probe (Figure 3). 

3. 

4. 

5. 

6. 

7. 

Grasp the end cap in one band and the probe 
shell in the other and gently pull to 
separate the end cap and lamp housing from 
the shell. 

Loosen the screws on the top of the end cap 
and separate the end cap and ion chamber from 
the laap and lamp housing. care must be 
taken so that the ion chamber does not fall 
out of the end cap and the lamp does not 
slide out of the lamp housing. 

Turn the end cap over in your hand and tap on 
the top of it: the ion chamber should fall 
out of it. 

Place one hand over the top of the lamp 
housing and tilt slightly. The light source 
will slide out of the housing. 

Replace lamp with one of same energy source 
as the one removed by sliding it into the 
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2.3 

a. 

'· 

10. 

11. 

housing. Rota: The amplifier board and 
instrument circuitry are calibrated for one 
light energy. 

Place the ion chamber on top of the lamp 
housing, checking to ensure that the contacts 
are aligned. · 

Place the and cap on top of tbe ion cha.ber 
and replace the two screw.. Tbe screws 
should be tightened only enough to seal tbe 
•o• ring. Do not overtighten. 

Line up the pins on the base ot the 1-p 
housing with the pins inside the probe shall. 
Gently slide the housing assembly into tbe 
probe shall. Do not force the assembly as it 
only fits one way. 

Replace and tighten the exhaust screw. 

12. Reconnect the i2 pin connector and turn 
instrument •ode switch to a function 
position. Check for glow of lamp. If lamp 
still does not function, the instrument bas 
an electrical abort or other problem that 
will have to be corrected at the factory. 

Instru.ent appears to be functional, but responses 
are lover than expected or erratic. The window of 
the light source .ay be dirty and need to be 
cleaned. To clean the light source window: 

1. 

2. 

3. 

Disassemble the probe assembly by repeating 
Steps 1 thru 6 under 2.2 above. 

Clean the window of the light source using ~ 
c~mpound provided with instrument and •~ft 
clean cloth. I•portant: Use cleaning 
compound on the window of the 10. 2 av lamp 
only. The cleaning compound may damage the 
windows of the t.s and 11.7 ev lamps. 

Reassemble the probe assembly repeating Step 
7 through 12 above. 

3.0 Specific Faults 

3.1 No •eter response in any switch position 
(including BATT CHK) 

1. Broken meter aovement: Tip instrument rapidly 
from side to side. Meter needle should move 
freely, and return to zero. 
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3.2 

3.3 

3.4 

2. Electrical connection to meter is broken: 
Check all wires leading to meter and clean 
the contacts of quick-disconnects. 

3. Battery·!• completely dead: Disconnect 
battery and check voltage with a volt-o~ 
aeter. 

4. Check 2 aap fuse. 

5. If none of the above solves the problem, 
consult the factory. 

Meter responds in BATT CHK position, but reads 
zero or near zero for all others. 

1. Power supply defective: Check power supply 
voltages per Fiqure 4. If any voltage is out 
ot specification, consult the factory. 

2. Input transistor or amplifier has failed: 

3. 

Rotate zero control; meter should deflect 
up/down as control is turned. Open probe; 
both transistors should be fully seated in 
sockets. 

Input siqnal connection broken in probe or 
readout: Check input connector on printed 
circuit board. Should be firaly pressed 
down. Check components on back side of 
printed circuit board. All connections 
should be solid, and no wires should touch 
any other object. Check all wires in readout 
for solid connections. 

Instrument responds correctly in· BATT CHIC, and 
STBY, but not in •easuring •ode. 

1. Check to see the light source is on (See 
Section 2.2). 

2. Check hiqh voltage power supply (See Fiqure 
4). 

3. Open end of probe, remove lamp and check high 
voltage on lamp contact ring. 

4. If high voltage is present at all above 
pointa, light source bas aost likely tailed. 
Consult the factory. 

Instrument responds correctly in all positions, 
but signal is lower.than expected. 
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1. Check span setting for correct value. 

2. Clean window of light source (See 2.3). 

3. Double check preparation of standards. 

4. Check power supply 180 V output. See Figure 
4. 

s. Check for proper fan operation. Check fan 
voltage. See Figure 4. 

6. Rotate span setting. Response should change 
if span pot is working properly. 

Instrument responds in all switch positions, but 
is noisy (erratic meter movement). 

1. Open circuit in feedback circuit. Consult 
the factory. 

2. ·Open circuit in cable shield or probe shield. 
Consult the factory. 

3.6 Instrument response is slow and/or irreproducible. 

1. Fan operating improperly. Check fan voltage. 
See Figure 4. 

2. Check calibration and operation. 

3.7 Low battery indicator. 

1. Indicator comes on if battery charge is low. 

2. Indicator also comes on if ionization voltage ~ 
is too high. 
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APPENDIX J 

CALIBRATION AND MAINTENANCE OF 

ORGANIC VAPOR ANALYZER (OVA) 
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damaging tPle baUetJU. WPlen finisl\eG, mOve 
the Dallery CPlarger awitcl\ to OFF anG discon
nect from tPle SIGe Pack AuembiJ.. 

The foltowtno are a~lal lnalrucuona relalfve 10 ~t· 
tett•• whlcll have Men allowed lo completely 
cfl.cNrge . 

ll has been utabliafted that the abo~re banery 
recharging procedures may not be sufficient whe.n 11\e 
operator of the lnaltument hu lnadYet1entty left the IN· 
STA Switch ON for a PtriOCS of lime wilhOul recharginG 
and allowed the baltery to comptetely discharge. 

Wl\en INs happens anct the abOYI procedures fail co 
rechafOI the biliary. the foltowino thould be K· 
comf>(ishad: · 

1) "-rnov• IPle battery from the inacrument case. 
2) Connect to any YarlaDie DC power supply. 
JJ Apply .a volts at 112 amp muimwm. 
•J Observe tl'le meter on the power supply ,, .. 

j ... ~:.:.,i .. 

Quently ancl as soon as the battery begins co 
draw current, reduce the voltage ~ lhe power 
aupply at a slow rate until tl'le meter r .. ds ap
proximately 15 volts. NOTE: The time reQuired 
to reach the 15 volt reading will depend on 
degree ol discharge. 
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5) Repeat stef)s a), b), c), and d) above to continue 
charging. 

2.7.2 OCCHARGEA 
a) The optional OC charger is designed to both 

charge the battery and to provide power lor 
operating the inatrume~t from a 12 volt DC 
source, such as vehicle power. 

b) Connect U\e OC cl'larger cord to tl'le connector 
on the battery cover of the Side Pack 
AssemDiy. Plug the line cord into ll'te vehiCle 
cigarette lighter or other power source connec-
tion. 

ct In mobile applications, the DC charger is used 
to supply vehlcJe power to the instrument. 
Therelore,lt may be lett" connected &I all limes. 

2.1 CHARCOAL FIL TEAING 
When il is desired to prelerenlially remove the 

heavier hydrocarbons, such as tl'lose associated with 
automobile exhaust, gasoline, etc., simply remove tne 
pickup fixture from the end of the probe and install tne 
optional charcoal filter assembly. 

This same charcoal filter assembly can be installeG 
.,lrectly into tl'le Readout Asaembly by using the adapter 
providfld. • 

2.1 MOISTURE FIL TEFUNG 
Filtering of moiSture in the sample is not normally re

Quired. However, when moving in and out ol buildings •n 
cold w-eather, excessive condensation can form in the 
lines and detector chamber. In this case, the charcoal 
fillet adapler can De filled with a desiccant suel'l as 
"Orlerlte'' which will filter out the moisture contained in 
the sample. 

SECTION 3 

SUMMARIZED OPERA nNG PROCEDURES 
3.1 GENERAL 

The procedures presented in this section are Intend· 
eel for use by personnel generally familiar with the 
operation of the insarument. Section 2 presenls lhe 
comprehensive oetailed operaling procedures. 

... 
It 11 auume., tl'lat. prior to 11&11 vo lfte &»>SitiOfts of a1 

awitches and •alvea are in snut clown COftfiOuralion aa 
ducribed in paragrapl'll.l. 

3.2 STAAT UP 
a) Move PUMP SwitCh 10 ON anct cl'leck ballery 

condition tly mooring tl'le INSTill Swtt~h 10 tl'lt 
BAn position. 

b) Move INSTA Switch 10 ON and allOw ltve (51 
minutes lor warm-up. 

C) Set Aterm Level Adjust KnoD on back ol 
Audout Assemoay to deairld level. 

d) SCI CALIBRATE Switch lo X10 poailion, use 
CALtBAA TE Knob af\d set meter to rtacl 0. 

e) Mo~re PUMP Swit:l'l to ON positiOn then place 
inalrument panel in .. nieal .-osition and check 
SAMPI.E Fl. OW filA TE indiCatiOn. 

f) O~>en lhe H2 TANK VALVE and U\t Ht SUPPLY 
VALVE. 

g) Oepre ss Igniter luuon until burner fights. Oo 
not depress Igniter Button lOt mort than six CIJ 
seconds. (If burner does not ignite, let instru-
ment rwn lor several minutes and again aetempe 
ignition.) 

h) Use CALl BRA TE Knoo to ''ltro" out ambient 
background. For maximum sensitivity below tO 
ppm, set CALl BAA TE Switch 10 X1 and readjust 
zero on meter. To avoiCI false llam~ul alarm 
indication. set meter to 1 ppm with CALIBRATE 
KnoD and make differential rea.,ings from 
there. 

3.3 SHUTDOWN 
I) Close the H2 SUPPLY VALVE and lhe H2TANK 

VALVE. 
b) Move the tNSTA Switch ancf PUMP Switch 10 

OFF. 
C) Instrument is now in ahut clown connguration. 

SECTION 4 

CALIBRAnON 
4.1 GENERAL 

Tl\e OVA is capable ot responding to nearly all 
organic c:ompounos. For precise analyses It will be 
necusary to calibrate the instrument with the specific 
compound of interest. This is especially lrut lor 
materials containing elements other tl'lan carbon and 
hydrogen. 

The instrument is factory calibrated to a methane in 
•ir standard. However, it can bt tully and rapidly 
caliDrateCS to a variety of organic compounda. A GAS 
SELECT control is incOtporateG on tht ins&rument panel 
which is used to aet the electroniC gain 10 a particular 
org•nic: compound. 

Internal electronic adjustments are provided to 
calibrate and align tl'le electronic circuits. There are lour 
l•) such aOjustments all located on the electronics 
bOaro. One ac:ljustment potentiometer. R-31. Is used to 
set tl'le power supply voltage and is a one-time factory 
adjustment. The remaining three adjuatments, A·l1. R· 
32 and R-33 are used for selling lhe aleelronlc ampliRer 
gain lor each or the three (3) caflbrate ranges. Access to 
the adjustments is accomplished by removing the In
strument from lis case. Figure «·1 Indicates the locallon 
of the adjustments. 

7 
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t 2 ELECTAONtC ADJUSTMENTS 
Promarj calibratoon ol this•nslrument is accomplished 

at the factory us•na methane on a•r sample gases. 

•. 1.1 
a) 

GAIN ADJUSTMENT 
Place onsttument in normal operation with 
CALtBAA TE Switch set to X tO and GAS SELECT 
control set to 300. 

b) Use the CALI8AA TE ADJUST (zttOJ Knob and 
aGiYSI the meter reading to zero. 

C) lntroouce a metr.ane sample or a known con· 
centralion (near 100 ppm) and adjull ltimpot A-
32 on circyit ~ard (a .. Figure c.t lOt locationJ 
so that meter reaGs tQuiva .. t'it to 11\t known 
sample. 

GJ This sets the instrument gain lor methane wilr'l 
the panel mounted gain adjustmen& (GAS 
SELECTJ stt at a reference number of 300. 

e1 Turn off H2 SUPPLY VALVE IO put out hame. 

' ' .... 2.2 
·~)/ a) 

BIAS ADJUSTMENT 

) 

b) 

C) 

d) 

e) 

f) 

Leave CALtBAA TE Switch on X tO position and 
use CALI8RATE ADJUST (Ztro) Knob to adjust 
meter reading 10 • ppm. 
Place CALIBRATE Swilcl\ in X1 position and, 
using trimpot R-31 on circuit ~rd. adjYSt 
meter reading to • ppm. (Set Figure .._1J 
Move CALIBRATE Switch to X tO position again. 
Use CALJSRA TE ADJUST (zero) Knob to adjYst 
meter to a reading ol .0 ppm: 
Move CAUBAA TE Switc:h to X tOO position and 
use trimpet R-33 on circ:uil ~rd to adjust 
meter reading to .0 ppm. 
Move CALIBAA TE Switch to X10 position and 
use CALIBRATE ADJUST (zero) Knob to adjust 
meter reading to zero. 
Unit is now balanced from range to range. 
calibrated to methane, al'lfl ready to be placed 
in normal service. 

FIGURE •·1. LOCATION OF ELECTRONIC 
ADJUSTMENTS 
(MOGel OVA-118 ahown; location typical to OVA-128, 

• 

j. U CAL18RA TION TO OTHEA OAGANIC YAPOAS 
. U. 1 SEntNG GAS SELECT CONT~ CSpanl 

Primary calibration or "'e intrrument ia accomplished 
uaing a known mixture or a apeclflc 01ganic YII)OI' com
pouna. Arter the &natryment 11 1ft operation and "" 
"normal background" Is "zeroed out", draw a sample 
of the calibration gu into the instrument The GAS 
SELECT Knoo on IN ,.nel Ia then uaed 10 lftlh the 
readout meter Indication 10 cotreaponct 10 lhe conctn· 
tratioft or .... callbr•tiOn oaa .lfttxture. 

The lnatrument ia ll\en calibrated lor 11\e Yai)OI' mia· 
lure being used. After -~"'' adfullment, the aettift9 91! 
lhe ''diOidlaf" ia reed and recOtefed lor lhlt particular 
organic viPOf compound. This eaercise can be"rfo·;m. 
ed lor a large Yariety Of COmi)OUnGS and when deatring 
to read a particul•r c:ompound the GAS SELECT control 
is turned to lhe predetermined aelling f01 the c:om
pound. Calibration on anr one range automatically 
calibrates lhe other two ranoea. 

4.2.1 USING EMPIM:-.1. OATA 
RetatiYe reaponse data mar be obtained, which can 

tr.en be used to ealimate concentrations or Yarious 
.,apors. Will\ the instrument c:•tibrated to methane. ob
tain the concentration readino tOt a calibration sample 
of the tell vai)Of. The rtlaeive response, in percent, for\,) 
that tell vai)Of would then be the concen1ra1ion 
read/concentration of the calibrated sample x 100. 

·J •.3.3 PREPAAA nON OF cAUBRA TION STANDARDS 
~.3.3. 1 COMMERCIAL SAMPLES 

Commerc:ially available stanGarcs aamples offer the 
most convenient anef reliable calibration standards and 
are recommended fOt the most precise analyses. 
Afwaya remember to Obtain the cylinder with "" 
desired sample ancl the "balance •• air'". Sample 
should be csrawn from tr.e cylinder into a conapsecs sam
pte baQ, """ drawn lrom lf\e bag by the instrument to 
prevent a pressure or vacuum atlhe sample inlet. 

•.3.3.2 PURE GASEOUS SAMPLES 
Obtain a large collapsible sample bag, preferaDty 

polyethylene such as a •o gallon trash can liner. Insert a 
tube into the bag opening and tie shut around the tuDe. 
The lubing should have a shut-off valve or plyg and De 
tuitable lor connecting ll'le OVA input tube. Determine 
tl'lf volume ol ll'le bag by ao~ropriate .means (i.e., wei· V 
test meter, dimensions ol '"~ bag, ete.l. Forty gallon 
pOlyethylene ba;s ptovide a ¥01umt ol approximately 
140-160 tilers. For gas samp!es. flush a tO cc hypodermic 
syringe with ar.e comPOund 10 be IUied and then inject 
a 10 cc sample through the wall of the air-tilled bag. lm
medialely alter withdrawing lr'le needle, cover the hole 
witr'l a piece of plastic I ape. Allow a few minutes tor lr'le 
sample to completely dilfule tt\roughOul the bag. Agita· 
lion will ensure complete diffusiOn. Connect 111e outlet 
tube to the OVA ana take a reading. To verily 
repeatability of sampling techniQue. disconnect the bag 
and iniect a second sample of the gas into the bag 
without emplying. Since only 2 or 3 liters will have been 
removed, the overall vOlume change will bt small af\0 
the instrument reading should now be twice that ol the 
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I )rigonal. The concentration ift ppm (VIVJ will be eQual !O 
1 .. mplt siat oft cc Gh1ideCS by lhe volume of the bag "' 

ters time a iooo. For uaml)te. a 10 cc gas sample whe" 
olac.CS ift a 110 liter bag will proviGe a sample or 13 ppm, 

J i.e., 10 X 10001110 equal all pl)m. , , .. 

.).:U GASEOUS ANO UOUIO SAMPLES CAIIernate 

1 
MethOdl 

Ol> .. ln a 11-e C5) gallon glau bOIIIe and determine Itt 
¥Ofume by measuring the volume of weter needed to fill 
1 cuse of a 1000 ml graduai.CS cylinder. obtainable from 

I 
acienlilic supply hOuses. is convenient). Another a~ 

proac:h is to weigh the empty bOttle. 111111 with water anG 
weigh agaift. The difference between the two values ia 
he weight of water. a., multiplying the weight of water 
n pounds by 0. 455, you obtain the volume or lhe bOUle 

l ,n liters. Empty the water out and aflow the botUe to dry. 
Place a one-fool piece ol plastic tubing in lhe flask 10 aiG 
·n mixing the vapors uniformly with the air. The volume 
~uch a bonia shOuld be ai>Out 20 litera, which Is 20,000 
· ... ;r the ¥Ofume were 20.rtXJ· ml, th1n a 2 ml sample of a 
gla plac.cl in the bOnte wouiG be equ1valent to 200 mt 
-•r 2 million ml or 100 ppm (VIV). Use of a gas tight syr• 

·\. Je, readable in 0.01 mt, allows U'le preparation or mix· 

J 'lUres in the 1 • 2 ppm range, which are sufficient lor the 
. Quantitative estimation of concentrations. A rubber 
1

. saopper is loosely lined to lhe top olthe boltle and the 
needle of the syringe placed inside the jug neck and the 
stopper SQueezed against ll'le needle to decrease 
leakage durinQ sample inlroc1uctlon. lt'ljec:t the umple 
into the bcit\11 and withdraw the needle without remov
ing the stopper. Put the stopper In tiGht and shake the 
:tattle for a few minutes with sutrlclent vigor that the 

•. Jiasllc lubifto in the bonle moves 'around to ensure 
good mixture or the vapors with the air. 

For liQuid samples. use of the following equation will 
allow the catculacion of ll'le number of microlicers of 
organic liQuid needed to be ptaceG into the bottle to 
make 100 ppm (V/V) or vapor. • 

"'\ equals V2 X Mw/2440 

I -........ ,.,: V1 • Volume of liQuid In mlcrolllers needed to make 
an atr mixture or 100 ppm (V IV) 

\.._..; V2 • Volum• of bonle In liters 

J 
Mw • Molecular w•ighl of •ubsta,ce · 
0 • O•nslly of substance 

) 
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This proc.!dure has the advantage that you can see 
when an of U\1 organic liQuid has vaporized and the 
volume can be determined readily. 

For liquid samples, an alternate procedure involves 
lhe use or a diffusion dilution device such as that 
described by Oesty, Geach and Gotdup In ··Gas 
ChromaJooraphy", R.P.W. Scon. ed., Academic Press. 
New York, 1H1. 

4.• THEORY 
Theoretical background and empirical data related to 

lhe Century Organic Vapor Analyzer is presented in 
•.•. 1 and 4.4.2. 

4.4.1 HYOAOCAABONS 
In oenerat. a l'lyGrooen flame toni&ation detector ia 

more senaHive lor hyCSrocarDOns tnan any otner eta sa or 
organic compounda. The resPQftse or tne OVA •aries 
from compoui\G 10 compounG. but givea eacellent 
repealable ruj••~will'l all types or hyefrocar~s; i.e .. 
aatutalld h)<"drolarbons (alkanea), unsaturated 
hydrocarbons (alkenes and alkyntll and aromarte 
hydrocarbOns. 

The ryp.cal telative response or various hydrocarDons 
to methane Is as follows: 

Compound 
Methane 
Propane 
N·bulane 
N-pencane 
Ethylene 
Acetylene 
Benzene 
Toluene 
Ethane 

Relalha Response (percent) 
100 I reference) .. ,, 
100 
IS 

200 
150 
120 
to 

4.4.2 OTHER OAGANIC COMPOUNDS 
Compounds containing oxygen, such as alcohols, 

ethers, aldehydes, carbOlic acid and esters give a 
somewhat lower tesponse than that observed tor 
hydrocarbons. This is panic:ularly noticeable wilh thOse 
compounds having a high ratiO of oxygen 10 catbOn 
such as rounG in the lOwer members of each series 
which have onlr one. two or lhree carbOna. With com
pounGs containing higher numbers of carbona, the af· 
feel of lhe oxygen is diminished ao such an extent thai 
the responae ia sicnilat to that of the corresponding 
hydrocarbons. 

Nltrogen.containino compounds (I. e., amines. 
amides and nitrlles) rftspond in a ft'llnner similar to thai 
ob .. ~ed for oxygenaled materials. HaiOgenaled com. 
pounds also ahOw a Jower relalive response as c~ 
pared wilh hydrocarbons. Materlala containing no 
hycsrooen. auc:" as carbon lltrtchiOtide. give Chi lowest 
response: lhe presence of hyGrogen in the ~ompouncss 
results in higher relative responses. Thus, CHOJ gives 
a mu~h higher response than CSO.s CCI•. As in the Other 
cases. when the carbon to 'haiOQen ratio is 5:1 or 
greater. tr\1 response will be similar to that obse~ed for 
simple hydrocarbOns. 

The typical relative response ot various compounds 
to methane is as lotlowa: 

Methane 100 (calibralion sample) 
Ketones 

Acetone 10 
Ml\hyl ethyl ketone 10 
Melhyl isobutyl ketone '00 

AlcOhOlS 
Mechyf alcohOl 
Ethyl 
Isopropyl 

15 
25 
15 

• .. 
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Helooan eompouncll 

C.tbOn tetraci\IOriCie 
Cl\l01of01m 
T rlci\IOroelhylene 
Vinyl chloriele 

10 
15 

" J5 

The aY A 1\aa negiiOIItle reaPOtaae lO carbon monoaiCie 
and carbon ClloxiCie which ewtGenlly, Clue to 11\eit atruc· 
lure, Go not prOCiuct appreciable Ions In the Cletector 
name. Thua, other organic material a may be analyleelln 
"'• presence ol co anCI eoa. 

10 

... 
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J. SECTION 5 

SAFElY COHSIDlAA noNS 
5.1 GENERAL 

1 The MOCSIII 0VA•101, OVA·121 ai\G 0VA·131 have 
been telleCI ai\CS cenlfled Ol' Factory Mutual Aaaearcl'l 
CorpotaiiOn (FM) aa ll'llinaicafly ~o~re lor use In Clau 1. 

Olviaioft 1. Group• A, B. C' 0 h&zardoua atmotpl'lereJ. 

1 
Similar foreign certlflcatiOnt have Oeen oblaineCI, In· 
cfudlno 8ASEEFA ancs Cercl'lar approval lor Gtoup IIC, 
Temperature Clau T~ on ll'le MOCSels OVA-101, 0VA·121 
and OVA·Ill. and eQuivalent apptOYII ltom the 

1 
Japaneae Mini1try or labor lor lha Modal 0VA·121. 
Spacial ra1trlcli0nt muar be striclly adhered 10. to en

lure rha cenmc:alion Ia nor inYalidaled by actions of 
operating or ser¥ice peraonnel. 

A" !lame ionization l'lydrocaroon detectors are pOten· 

I tially h&zarCIOus since they ourn hydrogen CH2l or H2 

mixtures in tr'e detector cell. Mixtures or H2 and air are 
llammable over a wide rano• of concentrations whether 

,.."' lnen Oaa such u nitrogen (N2J is presenl 01 not •. 
.·.ere fore. the recommended pr•cautions and pr~ 

~Gures si'IOuld be followed lor maximum salery. S.lety 

considaraliona was a major factor in tl\a dasion or "" 
\ )tganiC Va,,r Analyzer (OVA). 

I ~ Afl connectors are of the permanent type as opposed 
to quick disconnect. To proteel against external ionitlon 
or flammable gas mixtures, the Rama detectiOn 
chamb•r has por.oya metal flame arrestors on tl\e sarn-

1 
pie input and the exhaust pons as wall as on tl\a H2 inial 

connector. The stancsard battery pack and ot~er circuits 
are lnlarnally current limited to an intrins•cally safe 
level. 

. I 
l .· 5.2 OPERATING, SERvtCING AND MOOIFY1NG 

n ia imperau"a tllat operation and seMca procedures 
described in this manual be carefully followed In Older 
10 maintain the intrinsic safety which Is built into tht 
OVA. No modification to tl\a lnatNment Ia l)lrmlsslble. 
Therefore. component replacement must be IC• 

cornpllahad with the same type pans. 

l · 13 ELECTRICAL PROTECTION 
~The 12\' ballery power supply circuit Is current limited 

to an intrinsically sale level. Fuses are not utilized and 
\.,_.All current limiting resistors and other components 

J 
which are critical to ll'le safely certification are an
capsulaliG 10 prevent inadvat1ant replacement with 
components of the wrong value or speclncation. Under 
no circumstances should lhe encapsulation be retnOY-

J ed. 

5.4 FUELSUPPLYATANK 
The OVA fuel lank has a volume or 75 to 15 cc which, 

f 
when filled to the maximum rated pressure ol 2300 PSIG, 
holds approximately 511 cubic loot of gas. The fuel used 
in the OVA is pure hydrogen which can be readily pur· 

chased in a l'ligl'lly pure form at nominal coat. f!'e H2 
tanks useG in lhe Instrument are made from ata•nless 

I ' steal, proof-tested 10 &,000 PSIG and 100% proc:luctlon 
1ested 10 •.ooo PStG. 

f 

l ( 
r· 
f 

' 

5.5 H2 FlOW RESTRICTORS 
HyGrogen gu ga•na 1'1 .. 1 wl'len ••PinGing anG. 

tl'lerefora. ahouiG not be rap.Giy raleaseCI lrom a 1'1•01'1 

preuure tank to a tow preuure environment. Flow 
teatrictors are incotporaleCI ift tl'le H2 refill titling anCI H2 
II rUIIiCIIG on tl'll Output lidl ol ll'le tank by tl'll low 

now rate control system. '" aGCIItioft. a special llow 
restrictor ia incorporateCI•n the Flt.t.IB\.l£0 valve or tl'le 

l'lyCirogen flllino 1'101e auembly. Thaae precauhona 
ttmil the flow rate or the H2 10 prevent iOnilion Clue to 
sell-l'leat lrom expansion. 

5.1 DETECTOR CHAMBER 
Th• OVA has a amall ttame ionization chamber cavity 

wUh sinteraG macat llame arrestors on bOth lhe •npul 

and output pot1s. The chamber is ruggedly constructec' 
of aenon such that e"en if highly explosive mixlures or 
H2 and air are inactvanantly crealeCI in lhe chamber and 
ignited, the chamber would NOT rupture. 

5.7 H2 FILLING ANO EMPTYING OPERATIONS 
Precautions should be laken eluting H2 fillino or H2 

tank emplying operations to ensure that there are no 
sources of ignition in the immediate area. Since tile in· 
11rument tank at 2300 PSIG hoiGs only 511 cu. h. ol H2. 
the total quantity. if released to the atmosl)here. would 

be Quickly diluted to a non-flammable level. There is·. 
however. the possibility or generating nammable mix· 
turll in the immediate vicinity of the instrument Gurlno 
lhe filling or emptying operations if n01ma1 care is nol 
exercised. 

5.1 VENnNG 
The ovA caaf is "anted to eliminlle the possibility of 

trappino an a.aplosl"e mixture of H2 and air inside the 
case. 

, 
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1 SECTION 8 

MAINTENANCE 

11. t GENERAL · 

. TNs aecllon Glacrlbla '"' routine maintenance 

• acheCJyle recommlnGICI and proYIG•s proc.csures lor 

troubll ahOOiif\Q malluncllona or failures In lhe lnatrw

J ment. 
• APoencll• "A" to thia manual contalna the auemDty 

.i Grawinoa aftel auoclatM pana lise for the Slcle Pacll 

Asslmbly and two major tubasa.mbliel; '"' EJ•ctronie 

Component Auembly anCI the Cyllncser Auembly. 

Th••• ctrawtnos enG pana •ass may be usecs •~ localino 

.oi. aftel ICienlllyif\0 components. Atao inc:tucreo In AppenCSia 

··A·· Is a achemallc wirino ctiaoram ahowino int1rcon· 

] 

necling wirino betw1en major electroniC asaembll" 

anct typical sio~tal tev•Ja at .. '"'" pointe on lhe cer· 

tlfi.CS inauurrienta. The enclosed Grawtnos and pana 

llata are lubJect to chanoe wili\Out nolle• and pan 

r-.acem•n• on any cenitiect inatrument ahOulcS De 

1
: •~..:Jild 10 comply wilh U\1 "no mOdlflcauons perrrul· 

ii8"" requir•rnent. 

CAUTION 

Mainleftance peraonttel should be thoroughly 

familiar with Instrument operation belore pet1orrn

ing main&•nance. II is euentlal thai all ponions of 

tl\la manual relating to safely or ooerallon. serviCI"' 

and maifttenance. lncluc:llng S•clion 5. be 

thoroughly und•rstooG. There should be no pole,. 

llal iOnlleta ~ flame In the atea when llltlf\0. empty. 

lno or pvro•no U\e hyGrooen ayaaem aftel the inatr.,. 

ment ai\Oulel betyrnecs oH. 

Eatteme care ai\Outcl be exercta.CS 10 enaure that 

reqvlred pana teplacement Ia accompllaheG wtlh 

the aame pan a apeclflees by Century. TtUa ia 

uoeclally necea .. ry on the MoGela 0VA·1CII. OVA· 

121 anG 0VA·131 In orGet lhal their cenlflcacton tot 

yse In haurcsoua atmoapher .. be maintainecs. No 

rnodlflcallona are ~rmlnees. OlsusemDII inllrv

ment only In a nor~haurGoua a1moap111re. 

1.2 AOUnNE MAINTENANCE 

Not• 11\al F"egure '-111 a now diagram Of lhe baalc gaa 

l'landlino ayscem. 

1.2. 1 . FIL TEAS 
1.2. 1.1 PRIMARY FILTER 

This filler ia located behind the sample Intel connec· 

•~ CFicting Aaa•mblr) on 11\e Side Padl Asaemoly and it 

removed for cl•anitiQ by using a lhitt wall socket to 

unscrew the Fining Aaaembly. The filler cup, ··o" rlf\0 

ancs loadi"' spting will th•n come out as ahOwn in 11\e 

Side Pack Auernbty drawing In A~nCSix ''A". Tl'le 

porous scalnleas fillet cup can &hen be cleaned by blow

Ing ouc or washitiQ in a solvent. H a s01¥attl ia used. care 

shoutcs b• laken to ensure lhal an solvent Is remov-es Dy 

blowing out ~ heating the Riter. Reassemble in reverse 

order •nsuritiQ 11\at the "0'' rtng aeaJ on 11\e FinitiQ 

Assembly is Intact. 

r---- -----------------------, 

·.._./ 

•.... , ... Hz ,.,.,, Ha s.,,,, 
,. ... . ,.,,,,.,. &..acuer Val•• 

,, .... . 
CaJillur 
A•urtc,er 

........ ,, ...... 
la._u,., 

llooulcler 

ItO£ PACIC ASSY 1 
lldin 

?.:?.~J:----- ---------- --~·!:1-

~ ------,---------, 
'""'"'' . 

UMaiLJCA L CORD " 

L - __,. £AP2J!_T ~·!... ~ -

•·;••· I 
I 
I 

I PIC X· UP rDCTUilC I 
L _______ _J 

FIGURE 6-1. Flow Diag~am - Ga• Handling Syatem 
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1.2.1.2 PARTIC'L£ FILTERS 
A ,.,rc•• r&ller Ia Jocaled In each pickup nature. One 

ol al'leae flllera mull be in tht aample line whtne~rer t"e 
lnaarumenl Ia In uae. The MoGela OVA-II and OVA·Ill 
usa a dlaDOaabla cenu10ae lllttr whtch should bt chaftO
.cf as orten aa r~uired. ·The Modell OVA·M, 0VA·101, 
0VA·111 and 0VA·121 usa a pOrous metal lUter whiCI'I 
can be replac.cf or cleaned uaing the cleanino P,~ 
cecture in paragrapi'II.Z. 1.1. 

1.2.1.3 MIX£Rt8URN£R ASSEMBLY FILTER 
Another porous melal pll'tlcte filler Is Incorporated 1ft 

the Mixer/Burner AssemOiy which screwt into the 
Preamp Assembly. See Side Pack AuemOiy drawino. 
Thts Riter Ia used as the sample miaer and Intel I'-m• ar· 
restor In the chamber. This filler should not become 
contaminated uncrer normal conditions but can l»e 
cleaned or the assembly reptaceG if necessary. 

_. ---, Accesa to ·ahis IIIIer for output autfac:e cleaning ;. 
_ .jained by simply unscrewing the eahauac pOI1 from the 

. :..:fll,eamp Assemllty without iernoving the inslrumenl 
from the case. The 0YA·101, 0VA·128 and 0VA·138 in-

. Slrurnents reQuire removal of the safety cover prior to 
• V unscrewing the uhauat pon. The Filter Assembly can 
I now be seen on the side of Cfte chamber (Preamp 
1 AasemblyJ and can be scrapped or cleaned with a small 

.J ·. 

l 
' • 

wire brush. • 
If filler replacement is r~uired, Install a new or fac· 

tory rebuilt Mixer/Burner Assembly. In several OVA 
modela, this requites temoval of the "Preamp Auembly. 

1.2.1.• EXHAUST FI..AM£ ARRESTOR 
) A porous metal flame arrestor Is located In the ex· 

hlusl DOI1 of the Cfetector chamber (Preamp Assembly). 
See Side Pack AasamOfy drawing. It acts as a pa,icle 
filter on the Chamber ou1put and restricts foreign maner 
from entering the chamber. This filler may be cleaned, if 
reQuired, by removing the exhaust port from tfte 
~reamp Assembly. The exhaust 1)011 Is removed ltom 
the bottom of the case wilhout case removal. Note that 

I 
··)the fillet is c:aplive to the exhaust port on lhe Models 

-..._.-/ 0VA•101, 0VA•1211 and OVA•131. Clean the filter will\ a 
tolvenl or detergenl l>ut ensure lhat It is c:Jry ancr any 
aotvenc c:ompletely baked out at 1WF before reinatall· 
ing. . 

1.2.2 PICKUP FIXTURES 

J 

The pickup lixtutes shOuld be periodically Cleaned 
with an air hose andlor delergent water to eliminate 
foreign panicle maner. If a solvent is us.cf. the Uatvre 
should be subsequently cleaned wflh detergent and 
baked out at 120"F to eliminate any residual hydrocar· 
bona from the solvent. 

J 1.2.3 SEAL MAINTENANCE· CYLINDER ASSEMBLY 
1.2.3.1 H2TANK,H2SUPPLYAND REFILL VALVES 

Aher some time, ll'le teflon washers under eacft valve 
packing nut ean "'cold flow" (move with prenure) and 
allow hydrooen 10 leak. Leakage can be determined by 
ualng leak· Tee, Snoop or a soap solution arounc:J the 
Yalve stems. This leakage can usually be stopped by 
Ughllnlng the compression nut (adapter) as outlined 

' ' 14 

below. See Side Pack Assembly aftCf Crlindar Aaaamllty 
crrawinga. 

t) Atmova inatrumen1 lrom lite case br unlocki"' 
tl'le lour (41 114 turn fa11eners on lha panel ancr 
removing the eahaull uletr ce>Yer Ctf incluCiedt, 
eal'lausl po, and refill cap nut. 8e sure refill 
val~rl is ClOSed before reii'!Oiring refill cap Aut. 

Zl Remove lhe valve knol:lacrew and knot». 
31 Loosen U\1 panel nul wilft a 31 , .. wrtnch. 
•1 The valve compreaaion nut ia lOcated jull unc:Jer 

ahe panel. Tighten lfte coml)feasiOn nul
uaually not more'"-" 114turn. 

This compreuion 11 aoaiftat 10ft matetial ancr only a 
small amount of Ioree ia nacaaaary 10 aufficiantly 
compress the teflon wast\era. If, aher tighllning, 
leakage still occurs, it would be advisable eo 
replace ll'le two teflon washers, 11 fOllows: 
11 Drain hydrogen syalem slOwly and 10 lhe ex1ene 

necessary to wor11. on 11\1 leakiftQ valve(sl. 
Observe saleiy precautions (ate Section 5) . 
There should be no potenlial IQnlters in lhe 
area. 

21 Oisc:onnect the capillary tul:'ll from ll'le manifold 
a1 low prusure gauge lH2 Supply Pressure). 

31 Remove all Utree (l) knob setewa anc:J knobs. · 
C) Remove the three (3) panel nuts and washers. 
SJ Catefully remove lh« t&nlr usemlltr from the 

panel. NOTE: U OVA has GC Option ins'llleCI, 
lhe GC •alve asseml:lf)' musr be lOosened or 
removeG in order to remo~re the tank assemoty 
from the panel. 

I) Remove the compression nut on the valve that 
is not sealing propefly. Remove the stem by 
unscrewing it from the valve body. Observe the 
aandwich or metal and teflon washers and note 
their orGer. 

7) Visually check the KeJ.F seat on the stem lor 
crackS or foreign material. Wipe clean, if 
necessary, with a lint free tiOII'I (no solvents or 
oilS I and replace if ClamagH. 

I) Remove the wuhers anc:J replace the tellon 
washers (the factory proc:Hure is a light wipe 
of hydrocarbOn free silicone grease I. 

11 Replace the '''"' usemDiy in 1he valve bOGy 
and tiQhlen lightly. · 

10) Push the washers Clown into tf'le comptession 
area in the same orc:Jer as noteCJ uPOn removal. 
Replace the compression nut and tighten snug· 
ly. 

11) Close the tow pressure valve and 1111 the tank 
assembll'. Check valves lot leaks. Tighten. 
again, if necessary, anCI reassemble tl'le unit. 

6.2.3.2 REFILlER VAlVE PACKING ADJUSTMENT 
Adjustment lor the valve on 11'11 reliller can i:>e maCie 

by loosening the set screw with a 3132" hex key, so tl'lat 
tl'le handle turns freely on the stem. Insert two (2) 3132" 
l'lex keys through the holes provided in the handle anCI 
turn until they engage the holes in the packing adjuster: 
Then tighten the ~eking by turning the handle. 
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1 1.2.C AIR SAMPUNG SYSTEM MAINTENANCE 
I.Z.c. 1 GENERAL 

1 
.----. A potential problem associateCS with the OVA instru
, . )ent is that leaks can develop in the air sample pume>
-_,ng system. These leaks ~n result in eitner CJIIution or 

1 
lOss ol sample, cauaing lOw reaCSing or vapOr eoncentra· 
tion and slOw responae lime. 

1.2.4.2 TESTING FOR lEAKS 
The OVA's are tQUiDPed With a llow oauoe. which 

provides a methOCS to check lor air leaks. Asstmblt the 
pickup probe aefKted for use to U\e readout assembly 
anCI then position lhe siCiepack wet1ieally so the flow 

)
gauge may be ObStNed. Cover tht tnCS Of U\e pickup 
probe will\ your Rnger ancs observe that U\e ball in the 
how gauge goes 10 U\e bOIIom, indicating no air how (If 
ball has Jlight chlner while on bollom, this Is accee>
lable). Cover the centtr of the c.hamoer exhaust pon 
with your U\umb anCS again Observe the ball going tO the 
bOttom. Anolher simDfe check is to eapose the pickup 
probe 10 cigatene Smoke or a liQhl vapor (butane) anCJ 
observe that"" mettr respeness in approximately 1.5. 
2.0 seconess. It ahOutG be noted thet slow meter 

, -- response may also indicate a restriction in the air 
j ·..._,· sampfing syscem. 

• 

J 

J 

J 

)· 

1.2.«.3 LEAK ISOLATION 
Failure ol the ball to oo to the bottom wl)en the inlet is 

blocked indicates a leak in the system between lhe pro
be anes lhe pump inlet 01 U\e inlet check valve. To isolate 
the Plebtem, remo"' parts, one at a lime. anes again 
block oH the air inlet. Remove the piCkup probe(s) ancs 
cower the air inlet at ll'le Ae adout Assembly. If the ball 
goes 10 the bOIIom, cheek that lhe "rtadouliO probe" 
seal washer is in place and replace the probes, holding 
them back against litis seal while tightening the nut. 
Recheck, ancs if leakage Is still present, It Is probably in 
the probe (pickup fixture), which shouiCI be repaired or 
replaced. 

If leakage is indicated as being past the readout nan· 
Cite when the eonnecllon to lhe sldepac:k Is light,· 
Cllaconnectthe umpte line at the lilting on the sldepack 
ancs cover U\ls inlet wftl\ your linger. If the now gauge 

I . 

J 

Oall ooea to '"' oouom, tflt proOiem ai\OvlcJ Dt • lttk 1ft 
ll'le umbilical corcJ/Ae..,_,t AuemOiy, which J"e»uld De 
inveshgattd and repairM. There ia aiJO U\e POII•billly 

of a teak1no cfteck valve 1ft '"' pump which wouiG nol 
show up on tl'lia IUt. If ~ leakage ia not rovne in the 
umOiflcal cord, it ia moat lktly In ll'lt pump chtCk valve 
which ahouiG be repaired or replaced. · 

II Jl'le ball Goa• not oo 10 lhe bOnom, the leak will De 

·~'"'' in the flow gauge or ll'a conneclino tubing. 
Y•auaHy check that lhe tutHng il connected anc:t if JO, 
lht flOw gauge sJ\ouiCS be repaired or rtplacect. Check 
tht "0" ring inatallation in the aamplt inlet connector 
(Filling Auembly). 

Aa an allernalt apptoecft, lealll on the infel siele of 
lht pump can be Cletecled by using llcof\01 on a "0" Tip 
ancJ ligf'llly swat:>Oing tne connectiOftJ one ac a time or by 
Cfirecting organiC "apor or lmollt at ll'lt potenliat 
leakage points ana obMf'tlng the meter response or 
audible alarm. 

Leaks Cbeyonc:t the pump) are easier 10 lOCale. a• any 
of ll'le commercially avaiCIOlt leak Cleftction solution• 
can be usecs. Cover tne exhaust pon, whicft will place 
tl'lt exhaust syatem unaer pttssurt. anes chtck eacn 
connection, one at a time, Aeplace the telton luotno or 
resape Jhe lhreadeCS coMtCiions with teflon jOint tape. 
Check the igniler anes Wixert8urner Auembly where 
ll'lty screw into the cJelector, the high voltage terminal 
screw on 1he sidt olthe Miaert8urner anCS txhauSI port 
itself. If arttr these checkS, tht ftow gauge ball Still will 

not oo to the oouom wilh the exha11st blocked, "" pto
blem ia likely a leaking exhauat check valve in the 
pump, which shoulcs be ttCMired 01 replacect. 

1.2.! C 0 N TAM IN AT I 0 N C 0 NT A 0 L AND 
MAINTENANCE 

1.2.5.1 GENERAL 
On occasion, the bKkttounes reading oltne OVA may 

be retatlvely 1\igh under normal ambient conc:lilions. Am
bient background readinp wiU •ary sorntwhal depen· 

din(' on '"• oeoorapnicaiiOc.atioft where lhe inatrumtnt 
Is teing uJed. However. the backorovne reading nor
mally al'louiCS be in the range of 3 10 5 ppm aa methane. 
Tht acceptable backgrouncs reacsino consists of t to •· 
t 12 ppm of mell\ane which is present In the normal air 
environment. In addition 10 the measurement of a nor
mal methane background. there will normally be 2 ao • 
ppm Ol eQuivalent mtliW\e background causect by K· 

eeptable levels or contamination in ltle 1\ydrooen luel 
anCS/or hydrogen fuel llanCSiing sysiem resulling in a 
total ~uivatenl melhane reading of 3 to S ppm in clean 
air. 

II the backgrounes teacsing goes at>ove S ppm lo I or 7 
ppm, this is normally allll acceptable since any 
measurement Is aCSditive to that background reaCiing, 
I. e., 2 ppm on top of S ot 2 ppm on top or 7 provides I he 
same dilferenllal reading, however, tl\t lower 
background ia obviously desirable. 

The backorounCS reading on the lineat OVA ·s is 
zeroecs out or nulleCS out-even U'lough In reality the 
background sclll exisls. The background reading on tl'le 

IS 
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• llftear OYA ·a Ia meaaut.ct o,. zerOi"' the meter wllh lhe 
name out '"d noting '"e malar lndlullon alter the name 
Ia on. However, 011 11\e tooarlthmic tcaled OVA., 11M 
O.ckground re.CS•ftO it oOtenr.ct on the meter at an 
t6tnea. This is conaiGerad duiraole alnce It auurea the 
OPerator 11\at tl\e itlatrument Ia. In fact, operaUtiQ pro
perty, The DackgroutiG reading on ll\e OVA'a aenrea as 
a low level calibratiotl poent aince II does repreaent U\e 
meeaurement of ambient levels of metl\ane In the air. 
which are extremely liable and precllelaDie any place In 
the wortd. 

The cauae for a hifh background reaeflng Ia uau~ly 
auoclated with contamination In the hydrooen fuel 
ayacem. Thlt wiH, of course. cause a Dackgrovncs 
reading since thlt ia ttte function of the basic detector 
"to measure contaminallon entering the detector 
cl\amDer". In addition, contamination present in the 
hydrogen will many tlmea leave a amall unobservable 

~epoalt on 11\e burner face which can continue 10 

] 
•: . .:.;.oenerate a background reading when the detector ia in 

operation and the burner assembly Is heated. 
Another possible cause of contamiNiion It the mix· 

~~ er/burner assembly when the contamination Is trapped 

1 
In the porous bronze s.ample filler. This is not • common 
prOblem and usually only happens when an unusuaHy 
f'ligh level of contaminant Ia drawn Into tf'le asaembly. 
Another possible cause of high background re•dltiQ Ia 

I 

contamination someplace In the air sample line to the 
detector. This Ia also uncommon but can be the aource 
of the problem. 

NOTE 
OVA'a that include 11\e Chromatograph Option Jn. 
atalled can also have an Indication of hJota . 
background related to saturation or contamination 
of the activated charcoal filter, which Ia In the line 
CSuring chromatograph analysi~. or of the column 
whi:.h is in the hydrogen line at all times. 

-... 1.2.~.2 ANAl. YStS AND CORRECnON 

J 
........ ./ Prior to analylitiQ the problem, the OVA shOuld be 

cl'l•cked for propet electronic operation. Check 
logatilhmic instruments lor proper high and low calibta• 

\......! tlon poiftts and for proper gas selector operation (Ne 

I 
Section .C). On logarithmic OVA ·s. check Gas Selector 
br turning to 500 and observing the flame-out alarm 
comes on as the needle goes below 1 ppm. It should be 
ensured that the instrument is calibrated to ·methane as 

1 

1 

referenced. 
If. alter el'leekiftg 11\at the OVA is property calibrated. 

the background is still higher than normal for ambient 
conditions. ll'le following proeedure shOuld be followed 
to isolate the uuse of tl'le problem. 

1) Let the OYA run for a perloCI of lime (15 10 30 
minutes) and see if the background level 
decreases as a function of Clme. The 
background could go down and stay down as a 
result of clearing line contamination which Is 
removable simply by the normal flow of air 
through the sample line. 

2l Take a reading in a known, relatively clean air 
environment. Normally. outside air environ-

I ~ 
' i ,. 

I . 

menl It clean enouoh 10 aateu br COft'IDartaon 
whether the background reaCSino 11 lnte"'" &o 
the lnttrument or fa preaent In the laMra~ory 
office or lOCation where the lnatrument Ia OeinO 
uaed. 

31 II the OVA lnclvc:Jea lhe Gu Chromatograph 0.. 
lion, deDI .. • the aamplelnject valve ao thatlht 
acuvated charcoal 11 In the line aftd o'""'• 
whether the beckorouftd readiftG ooea Gown 
and acara JleaCiy ener the elution or the ., 
peak. The readlno ahOuiCf alwaya oo down or 
ttay the Ntne Dul never be a higher 
background readlftO wltft the .. ml)le val.,. 
depruaed. tince the Cl\arcoel nner will takt 
out any trace elemenlJ of organic vapora in the 
air heavier than a Ca. If another actlvaleel Char· 
coal filter Ia available, thia may be attached to 
the end of the proOe to tcrub the air so that a 
Clean air sample woulcS be gOiftO 10 lhe detec. 
tor. The external acllvateel charcoal can be ua
ed on .,,. inatrument, wllh or withOut 
chromatograph, for pro¥ieflng a clean air sam
ple to aaaeas backgrounes level • 

.CJ If beckgrovnd still ac.ys up ancf cannot be 
reduced by any of the prevtoua steps, the safe
ty co,er (If incluCSedJ and 11\e exhaust pot\ .on 
"'' detector chamber (Preamp Assembly) on 
the bonom of the ca .. ShOUld be removaCI and 
the Mixer/Burner Aaaembly scraped or brush
ed witn a amaa wire btuat\. (Reference 
paragraph 1.2.1.3.) This will remove any amall 
QuantJliea ol contamination thai are on the Mix· 
er /Burner Asseml)ly which could be the source 
of the b.c~Corouncf vapar. Aller cleaning the 
face of the burner ancf tube. replace the ex· 
haust pon and aafety cover (If lncfuCSedl ancs 
reignite "" OVA. If contaminatiOn on the 
burner race waa the cause. the DfOblem ahOutd 
be immediately resolved and the ambient 
background will Clrop to an acceptaDie level. 

5) If the background is atilt present, place your 
finger ovet the inlet of 11\e proDe ao •• to 
recsuce the flow of air to the CSetector chamber. 
Recsuceel flOw rate mar be oDaenreCI either on 
the tample flow o•uoe or can normally be 
obsenred by the aounCS of the pump motor. 

ll If the background Clropa Immediately In 
response to the reduced now of air to the 
chamber. this Ja an inCSicalion thai the con· 
tamlnation Is in the air sample line. Therefore. 
the various pans of the sample flow line such 
as pickt,~p probes. umbilical cord 10 11\t inslfu· 
ment. etc .• shOuld be investigated by the pro
cesa of elimination to see if the contamination 
can be isotateCI. 

7) Serious contamination in the air sample line is 
very uncommon. However. if very large doses 
or very heavy comDQunds are sampled, lhere Is 
a DOSSiblllty of a residual contamination which 
would eventually clear Itself out but may lake a 
considerable period of time. A typical cause for 
the high background from the sample line Is a 

I 
I 

' 
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contaminated Miaarl8urner Anem~ly. See 
oaragrapft (4J above lOt Cleaning PIOC.cfure er 
heavy contamination or tf\a Miaer I Burner Ia a till 
itldiealeG by a hiO" Nckoroutld. r1place Pte 
Mlaerl8urner AUIIftOiy. lf'l several OVA 
moaela. thia will reQuire removal of tha ~realftP 
AaaemOfy. Tl\e 010 Miaerl8urner Aaaem~ly 
ahould ~ aitf\er c:liacardect or returned to Pte 
tec:eory 101 cleamno anes rebuildiftO. 
In .,,e '"ent tl\ere ia c:ontamiMtion in lhe pump 
or other Internal pana of the sample now linea 
wf\Jcf\ cannot ~ . remo¥ecf, 11\e Mmple IIOw 
components would Mve 10 H dla .. ae~ 
anct cleaned. This Ia ftOimatty 1 factory type 
ooeratiOn. However, U\1 COmponenll IUC:h aa 
the pump c~ ~e replacld in lf\e lleld along with 
any contaminated tu~ino in the .ample linea. 
High ~ackgrouncl readings on OVA's whic:f\ lft
ciUCfl the Gu Cftromatograpft Option can ~ 
caused by other sources of contamiNtion. H 
lf\1 charcoal in tne cf\arcoal n11er mounted on 
the panel ol tl'le inatrumant ia conc.miMtld 01 
saturated. contaminaaed air would be supplied 
to tne detector and raise tne ambient level 
background. To Check for this. the charcoal 
riner cantidOe can~ removecf rrom.lhe panel 
and either a bypass luCie put between lhe two 
connec:tors Ot lf\e Charcoal can be removed 
from the charcoal canridge anG ahe cannooe 
renlled with clean activatlcl charcoal. This 
would determine if the charcoal waa the source 
of the background reading. II ia poaaibfe that an 
apparent high background readlno could be 
due to contamination In lf\e ·column IMI Ia on 
the Instrument. This background could be 
caused by compounds that are slowly eluting 
from a column which has ~.come COft
taminated. The easiest way to check fOt column 
contaminalion is to replace the column with a 
kftOWn clean column or a shon empty piece ol 
cOlumn tubing and see II the high background 
reading drops • 
If all the a~e steps dO not correct the high 
background problem, the cause will normally 
be conc.mination in the hydrogen fuel sylfem. 

1 ContamiMtion in the hydrogen fuel system Ia usually 
'"'- direct result of contamination in lf\e hydrogen gas 

se<J or contamination lntrOducecl during lf\e filling 

• 
t 
I 
i 

;>~ration. Filling hOse contamination can be caused by 
~Iorino tf\e hose in a contaminatecl area. 

To remove contamination from the hydrogen fuel 
tstem. it shOuld l>e purged with hydrogen. Effective 
urging of the hydrogen system is accompllsl\ed by 

Jisconnecting the capillary tube fitting which attacf\es 
on to the manlfoid block which has the low pressufl 

auge CH2 Supply Preuura Gauge and H2 Supply 
aJve). This dltconnects tl'le capinary tubing from the 

'Ydrooen line so that hydrogen may be purged at a . 
reasonable rate from the tank assembly through the 
tgulalora, gauges and vafwes. Alter disconnecting the 
apillary. the hydrogen tank can be filled in the normal 

manner. The tan II. valve ana H2 aupply walwe can then be 
openeG wnch wilr bleeG the hydrogen from Pte tanll 
tl\rouo" the Ht fuel lyatem purging out the conaalftin• 
lion whiCh ia in vapor form. There is the ponibillty 11\at 
cotttamtttateon "•• ~een intrOducH intO the hydrogen 
fuel system whiCh ia not readily purged out by '"
hydrogen gas ~ul this is unlikely. After putgiftO wtlh 
clean hydrogen. app~oaimatefy two CN lhree lim11, tl'le 
capillary tube shOuld be reconnected and tf\e 
background again cl'leckecf. Flwe 01 len minutes sft0ul4 
be allowed Hfora aaaeasing the NCkgrouncs readiftCI. 
since contAI'Nnatld hydrogen mar sUII have been trap. 
PIG in"" capihary tube. 

II anoll\er tank uaelftbly in a clelft iMtrument ia 
avaita~te. the fuel system from the clea" inatrument can 
~e connected to the contaminatiCI iftstr'-tment to ab
.olutely ¥erify that II is or Is not in lf\e hydrogen fuel 
supply system. The interconnectiOn sftOuld ~ macse to 
the capillary tube or lf\e contaminaled lnstrumenL 

1.2.1 FUSE AEP\.ACEMENT 
This patagrapft applies only 10 the atandard (non· . 

cenifieciJ OVA's. There are twO (2: overtoad fuses in
corporatlcl in the eauery PaCk Assembly, one is a :tAG
, AMP Slo-llo In '"'- power line to tne pump and Igniter 
and ll\e Other a 3AG-tl4 AMP in lf\e power line to '"
electromca. 8oth fuses follow tf\1 cunent limiting 
resistors which provide primary short Cfrcuil cwotection. 
However. in lhl event of an ellctsalve overload. lf\e 
fuses will epen ana cwevent overheatint of the current 
limiting resistors. It should be pointed out tt\at the 1 
AMP Slo-81o fuse will blOw In approximately I to 12 
seconds if the igniter sWitch is kept Gepre .. ecr. Normal 
ignition should take place in not more ll'lan 1 seconds. 
Therefore. do not depresa Igniter button for more tf\an 1 
sec:onda. If ignition does not occur, wa&t 1 to 2 minutes 
and try aoain. If the reQuired 1 AMP SJo-81o ruse cannot 
be readily obtainecr, replace temporarily with a 3 AMP·3 
AG standard fuse. 

1.3 TROUBlE SHOOTtNG 
Table l-1 cwesents a SUI'ftlrlaiY of tecommended field 

trou~le shoOting procecfurea. If nec:eaaary. the instru
ment can be easily removed from the case by unlocki"CC 
tl'le lour (4) 1/4 turn fasteners on the panel race and 
removing lhe refill cap and exhaust port. The battery 
pack is remo¥ed by laking out the •our (4) screws on the 
panel ancr disconnltCting the ~·u. r connector at ll'le 
banery pack. 

1.4 FACTORY MAINTENANCE 
To ensure continuous ttoubl .. free operation. Century 

rec::ommenda a periodic factory maintenance. overhaul 
and recalibration. The recommended scl'ledule is every 
sia (I) to nine Ct) montha. This mainlenanc:e cwooram in
cludes replacement of plastic seals and pans as r .. 
Quirecr. pump overhaul. motor check. new baneries. 
sample line cleaning. H2 leak check, rec:alibration, 
replacement or plastic: hOse as required, and detailed 
eumination or the unit lOt any other requited 
maintenance and repair. 
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The r.comnoended ptocedure lor maintenance and 
repair beyond lfle acope of lhla manual Ia 10 aend the 
complete lnJirumens or aubau ambly 10 the Cenluf'Y 
factory lor rapatra. The uaembllu wlli be handled e•· 
~flloe~ary lor rapid turn-around. 

1.5 FIELD MAINTENANCE 
Altflouoh no1 recommended, where field 

maintenance beyond that deacrlb.CS herein Ia con
tldered euenllal, the usembly drawlnga, pant 1111 
and ICI'Iematict in Appendla "A" will be of utillance. 

1.1 RECOMMENDED SPARES 
Century doaa no1 recommend ll'lat aparea be main

tained lor 111 lnllrumenrs. However,lf the lnatrumentla 
to be ua.cs In a remote area or 1parea are deaired for 
other reasona. the following llat ai'IOuld be used a1 a 
guide. 

R.ECOHHENDED SPAR£5 

Ite11 Description Part No. 

1 Iqniur 510027-1 
2 '"Ian :a. ter :. L04U• 
l Puii\O Valve ) LQU,7• llO/J)Ita. I 
4 Pull\o D:a.aohraam (luna-N) -~ lOI tl-
~ Pu111o Duohracm (Teuonl LOt il-

" CUD, Fl.lter (J/1 OD, 55) ~-"- ~·- I )/PkCJ. J 
7 Mixer/Burner Alav 0 ·1-
I M:a.xer/8urner AllY g ,7-
' ~xer/lurner AllY o: -

10 Wafer, Teflon, H2 VaJ.ve 0 - Ull/PkCJ,J 
11 Washer, Brass, H2 Valve g - 110/pkg.) 
ll Exhaust Poro:. ASSY 04 -

I·'-- ll Exhaust Port Assv ~ L_D_~ 10-
4 Battery Pack AllY ~ LUOPO• 
~) latterv Pack Assv ) LO~U-
ll S&lllole L:t.ne AllY !UO.Jl6• 

''-' 17 Partlcle F1l ~ers :1 L01H• 

I ll Part:t.cle F:.lters )1011.-1 

NOTE: Unit quantity is each unless otherwise noted. 

I 
I 
1 

1 

J ,. 
1 

Reco~nded QuantitY 
StancSara A1orovecS 

_!!_ " .&.U 101 121 131 

2 2 2 
l l l 

l _! l 1 l l 
_! l 

l _l l l 
_! 1 l l. "T T 
1 

l _! 
l l 1-

1 _j 1 l l 
l_ _l l 1 I 
1 l 

1 1 1 
1 .\_ _! 

l l I 
~ l 1 1 1 

__!_ 1 
l 1 '1 l 
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'MOU8LI 
II I.OW Mmpll llow tall Oft llow IMI!CaiOI. 

Nominally 2 unlla on flow oauoe. IS•• 1110 I 
IIHIIOW and relet to paraoral)ft I.J.•t 

2) HI flame wtll not Mgftl. ISle alao lllleiOwl 

( 

.. _. 

TABLE8-1 
T"'Ukl SH0011NO ~~EDU"' 

-

et Cnecll primary IIIIer 1ft aldepecll and tJattfcle 
Qllellln .... otcllutt ... ..,_..y, 

lilt Oelerfftlfte •••-IDly con"inlfte reaettcdoft lily 
.,.._••• o1 eHmlftallon, I.e., r•-• '""•· 
r•-• Aeldoul Allllftlllly, r•-·• prlfl'lary 
llllar, IIC. 

ct If llle reJirlclloft Ia 1ft lite Side l'acll Auem!Diy. 
''"'"" laoMII lily GlacOflftectlnt Itt~ aample 
now 1V111M9 al •ariOua poHtiJ,I.e .. '*""output, 
cnamtter lftput, etc. 
Note: The INtetOflt reattlcltofta ctue 10 llntlll ol 
aampte llftl, name .,,,,..,,, •ec.. mull 1»1 
IIIIOfllniO KC-1 wtton "outlfl lftOCM!nt. 

at C"ecll .. mpll IIOW rile I••• 1 alll0¥et. 

01 Cnecll IO"fter lily ,,_.,.. ene c"arnlller ••· 
"'"'' oon afld ottle"'int lne 110w .. ,..,. cne IG· 
NtTl8u110ftll CIIIHI .. IO. 

ct Cl\ecll lot rated HJ SuPOiy "''""''· 11.11110 on 
callllltalion pllll on ll.,mttlltfecllet.l 

01 Cl\ecll HI flOW rile lily 0011,...... 1111 PSI 
CIICriUI 1ft III'IIIUfl Oft 1111 H:t Ta111& l'teiiUII 
OIU1JI. Tne IIOw 1111 lf!Ovlll •• aoouc IJI PSI 
CleCIIUIIn ptiiiUfl per 1\ouf.IAIIIIIO•Imaeety 
12 eel-fl. at OIIICIOf.l 
On lfttlrumeflll willl GC Opeloft, dlte-ect col· 
""'" lftCf meature HI flow rale Wtlfl a lllut»>llle 
meter. 

et C"ecll .. HI ......,.. lolnlt lOt 111111 utint 
10111 .....,, ....,...,., Alao, ~hut oil all •••••• 
end note ptiiiUfl d~y on HI laflll 91Ufl. II 
lhOulelllle II 11 11\lft JSO ~SIG per flOut, 

II C"ecll to 100 H HI ..,...., tyalom It ltOIIft uo 
lily ''" .... Uflit lftto • warm ••••· 

C~.c~ ~ .. KL'C·1 f..a.·b~.Q h '1 
cr.·m,f:.c....-\i~io d\Or ~ei..J 

( 

-- --... ..__. -! ·,, 

\ ... / 

RlMIOY 
Replace 01 clean IIIIer M ctottMI. IS.• .. ,..,,.,. 1.1. tt 
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APPENDIX K 

DOCUMENT CONTROL AND THE EVIDENTIARY FILE SYSTEM 



1 

I 
J 

• t 
.. 

I _.: 
j "----' 

l 

1 

I 

DOCUMENT CONTROL AND THE EVIDENTIARY FILE 
SYSTEM FOR FADROWSKI DRUM DISPOSAL RI/FS 

ACCOUNTABLE DOCUMENTS 

Accountable documents will include all logbooks, field data 
records, correspondence, sample tags, graphs, chain-of-custody 
records, and other sample documentaiton forms used, original dat 
including labpratory bench sheets, photographic prints and 
planning do~uments. 

FILE STRUCTURE 

Documents will be arranged in the evidentiary file using the 
format specified in Table 1 (attached). 

LOGGING OF DOCUMENTS 

Documents will be received by the Document Control Officer who 
will log them and assign a number to each such that documents 
within each document subclass are separately serialized. An 
exception to this will be items such as sample tags, chain-of
custody forms or other documents that are numbered prior to 
assignment for use. 

DOCUMENT ACCESS 

Project documents will be secured in a separate, locked file 
cabinet. Access will be limited by the Document Control Officer 
to project personnel. A check-out log will be maintained as a 
record of access. 

EVIDENCE FILE AUDIT 

Upon project completion, the Warzyn Quality Assurance/Quality 
Control Coordinator will audit the evidence file for 
completeness. Results of the audit will be documented on the 
attached form and kept in the Final Evidence !il~. 

FINAL DISPOSITION OF FILE CONTENTS 

The Final Evidence file will be maintained by Warzyn until 
issuance of the record of decision (ROD) at a minimum. 
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Document 

File Index 

Contracts/ 
Proposals/Bids 

Financial 

Correspondence 

TABLE 1 

DOCUMENT CLASSES AND STRUCTURE 
FOR SUPERFUND EVIDENTIARY FILES 

A 

B 

c 

Contents 

Check out logs and list 
of active files 

Proposals, contracts, 
purchase orders, 
specifications - COPIES 
ONLY 

summary of invoice 
status; invoices 
correspondence re: 
accounts receivable; copy '-' 
of budget and project 
task setup; COPIES ONLY 

Various incoming and 
outgoing letters, 
memorandums, diary notes 

Cl-In-house 
correspondence; diary 
notes and memos 

C2-0utgoing lettesjmemos 

C3-Incoming 
correspondence 

C4-Correspondence logged 

Work Plan Documents D Documents other than 
proposals; including 
Health and Safety plans, 
Sampling plans, QAPPs, 
permit plans: special 
instructions/outlines for 
conducting the project; 
Work Plans; WEI plans and 
specifications. 

Page 2 of 7 
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QA File E 

Field Data F 

Laboratory Data 

QA Work Plan and budget; 
project history file; 
sample documentation 
records, etc. 

El Sample tags 

E2-Chain-of CUstody 
Records 

E3-Receipt of Samples 
forms 

E4-Transfer of Samples 
forms 

Original field 
data; notebooks 

Fl-Field boring logs 

F2-Well construction 
details 

F3-Geotechnical testing 

F4-Geophysical testing 

FS-Water Quality testing 

F6-Daily field logs 

F7-Baildown testing 

Fa-structural testing 

F9-Miscellaneous;other 

Laboratory test data, 
including original 
analytical logbooks, lab 
data, calculations, bench 
records, graphs, etc. for 
original data and quality 
control data 

Gl-Analytical laboratory 
data 

G2-Geotechnical 
laboratory data 

G3-Materials testing 
laboratory data 

Page 3 of 7 
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J G4-Subcontracted 

J 
laboratory data 

Calculations H Calculations, quantity 
estimates, computer 

J 
printouts of tabularized 
data 

] Photographs I Photographs, stereo 
pairs, site maps 
(published zoning, 

l 
topography, geology, 
groundwater, bedrock, 
negatives) 

J 
·' originals J Warzyn original reports 

·-.: or drafts 

Warzyn Reports K Copies of the project v 
report or previous 
pertinent WEI reports 

Warzyn Drawings L Reference list of report 
drawings; copies or 
reduced copies of 
original drawings. Note: 
original or reduced 
mylars will be stored 
separately 

Other Reports/Drawings M Non-Warzyn reports and 
drawings including 

"-""; literature, reference, 
etc. 

·J 
' Miscellaneous N Other file information 
J which does not fit into 

other categories; file 

I 
must be name~ 

Checkprint TEMPORARY FILE of 0 

1 
checkprints, draft 
reports or other work in 
progress. File must be 

I 
removed upon job 
completion. 

I 
I 
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J 

J 

I 
J 

I • 

J 

I 
J 

J 

1 

1 

I 
I 

.... :.uo:! 

v 

PROJECT NO. 
PROJECT LOCATION 
FILE LOCATION 

Yes No 1. - -

Yes No 2. - -

Yes No 3 •. - -

Yes_ No_ 4. 

DOCUMENT AUDIT CHECKLIST* 

DATE OF AUDIT 
SIGNATURE OF AUDITOR 

Have fndfvfdual files been assembled 
vestigation, laboratory, other)? 

(field in-

Comments: 

Is each file inventoried? 

Comments: 

Is there a lfst of accountable documents? 

Comments: 

Are all accountable documents present or accounted 
for? 
Comments: __________________________________ __ 

* . From NEIC Procedure Manual for the Evidence Audit of Enforcement 
Investigations by Contractor Evidence Audit Teams, EPA-300/9-81-003-R, 
April, 1984. 

Page 5 of 
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) Yes No 5. Is a document numbering system used? - -
Convnents: 

I 
J Yes No - - 6. Has each document been assigned a document control 

number? 

] Convnents: 

J 
,.,.~ 

I -~-~· Yes No 7. Are all documents listed on the inventory accounted - - for? 

J 
Convnents: 

Yes_ No 8. Are there any documents in the file which are not on - the inventory? 

Comments: 

I 
1"'-/ 

Yes No 9 •• Is the file stored in a secure area? - -

I Convnents: 

) 
Yes No - 10. Are there any project documents which have been 

) - declared confidential? 

Comments: 

1 

1 

I 
P a:ge.~ 6 of 7 
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I Yes No 11. Are confidential documents stored in a secure area - - separate from other project documents? 

J Comments: 

J 

] Yes - No - 12. Is access to confidential files restricted? 

Comments: 

I 
---., 

I ~·" 

Yes No 13. Have confidential documents been marked or stamped - -
'-' •confidential"? 

J Comments: 

I 
I Yes No_ 14. Is confidential information inventoried? -

Comments: 

I 
) ; ''-" 

Yes No_ 15. Is confident ia 1 information numbered for document ......_., - control? 

I Comments: 

1 

1 Yes No - 16. Have any documents been claimed confidential under - TSCA? 

1 Conwnents: 

' I [J ap-800-64a] 

I Pa:~e 7 of 7 
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INTERNAL CHAIN-OF-CUSTODY PROCEDURES FOR 

COMPUCHEM, HAZLETON, AND WARZYN LABORATORIES 

. . ...._... 
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DO NOT DUPLICATE 
Hazleton Labor~torics 

America. Inc. 
Quality Assurance Unit 

HAZLETON LABORATORIE~ATE: 2/11/87 
AM ERICA , INC. ""AEPLACES: 4/21/86 

DO NOT DUPLICATE . 
PROCEDURE lDENTIF'lCATION: EPA WA-82-AlSS Hazardous Waste Analysts 

PROCEDURE TITLE: 

AREA OF' APPLICABILITY: 

PURPOSE: 

Chatn of Custody Procedures 

Hazleton laboratories America, Inc. 
Environmental Analysts 

Future legal proceedings may necessitate Hazleton laboratories ~-~rfca, Inc. 
(HLA) to produce documentation that traces the custody of samples ~ro• receipt 
through completion of analysts. In lfeu of thfs, ft fs necessary for HLA to 
guarantee the continuous custody of samples by efther the sample custodian or 
the ·lab analyst. · 

PROCEDURE: 

The following procedures for documentation of chatn of custody for samples 
received under Contract WA-82-AlSS wfll be followed tn addftfon to or as an 
addendum to those previously stated under OP-DIY 7 and OP-PROJ 2. 

1. All sa.ples wfll be stored locked in refrigerators located on the thfrd 
and fourth floors. A lfst of sample nuabers, arranged ~y EPA case number, 
will be maintained by the sa~le custodian. 

1.1 All bottles received for extractable compounds (semfvolatfles or 
pesticides) wfll be stored at 4•c in one of two double-door 
refrigerators located on 3 South fn Roo• 301. 

1.2 All bottles received for volatile analysts wfll be stored at 4•c on 
4 South fn the Mass Spectrometry area, fn the refrigerator designated 
for volatile samples only. 

2. Only the designated sample custodian and supervisory personnel wtll ~ave 
l..~:JS to the doub.ie-duor refrigerators. 

3. Samples wtll remain tn the designated refrigerators until removed for 
sample preparation and/or analysts. 

4. All transfers of samples into or out of the double door refrigerators will 
be documented on an internal chafn of custody record (see attached). 
These records are maintained by the sample custodian. . 

5. Once a sample is removed fro• a refrigerator by the analyst, he/she is 
responsible for. the custody of the sample. Each analyst .ust return 
samples to· the double door refrigerator before the end of the working 
day. Samples are not allowed to sit on the bench over the evening. 
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·OFFICIAL COPY· 
DO NOT OUPUCATE 

OP-PROJ. 1 CONFIDENTIAL PAGE 2 OF 2 

Hazleton Laboratories 
America. Inc. 

TRADE SECRET DATE: 211 1187 

HAZLETON LABORATORI~gLAcEs: 4121186 

Quality Assu~ancc Unit AMERICA, I·NC. 
DO NOT DUPLICATE 

AP·PROVED BY: ~~~ .... A~-· uJ~~~~----~ Environmental Analysts 

Dav1it~ c ,viJ4 
Project Leader 

REVIEWED BY: -.!l.ltv~Jo..~a~IJ~Q~:tp.;;ctz::::;:::;-4)_~/St.=:::;;:;;.,___ 
Debra Curley ~t :J 
Manager, Qualfty Assurance Unft 

(1458£) 

DATE Z -11 ~ 9-=i-

DATE .J.-11-fr 

DATE a (11/<£1 
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00 NOT DUPLICATE HAZLETON LA90RATORIESTTACHHENT 
Hazleton Laboratories AM ERICA , INC. 

America. lr.c. 
j OuaiUy Assurance Unit EPA wA9P-A~~~f'IJW&sts 

1 

J 

I 

.__-------~ Chain of Custody 

Case No. ----

Laboratory 
Sample No. 

Removed 
by 

Date/Time 
Removed 

Storage Location ---
Storage Date 

Reason 
bate/11• 
Returned 
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~:azleton labcratcries 
America. Inc. 

Quality Assurance Unit 

CONFIDENTIAL 
TRADE SECRET OP-PROJ. 1 

HAZLETON LABORATORif:WACHHENT 
AMERICA, INC. 

PROJ00PNOif ~URUKi)ArTdii 

PROJECT IDEHTIFICATIOH: EPA WA-82-AlSS Hazardous ·waste Analysis 

PROCEDURE TITLE: 

DISTRIBUTION: 

Name -
David C. Hills 

Hark Wirtz 

Chain of Custody Procedures 

Tftle -
Section Supervisor 

Depart.ent/Cost Center No. 

Environnental Analysis/6004 

Documentation Custodian/ Environmental Analysis/6004 
Sample Custodian 
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DEPARTMENT OPERATING PROCEDURE 
-OFFICIAL COPY-

DO NOT DUPLICATE 
CONFIDENTIAL 
TRADE SECRET PAGE 1 OF 3 

OP-PROJ·. 2 

. Hazleton Laboratories 
America. Inc. To ORA 0 IE&ATE: 2/11/87 

HAZLE N LAB T R ~EPLACES: 4/21/86 
AMERICA, INC. Quality Assurance Unit 

DO NOT DUPLICATE 
PROCEDURE IDENTIFICATION: EPA WA-82-AlSS Hazardous Waste Analysis 

PROCEDURE TITLE: 

AREA OF APPLJCABILJTY: 

DISTRIBUTION: 

See attached list. 

Sample Receipt and Sample logging Procedures 

Hazleton labpratories America, Inc. 
Environmental Analysis 

1 C> PURPOSE: 

I 
J 

1 

1 

J 

1 

) 

~ 

These procedures are to be used in conjunction with the aforementioned project ~ 
because of the nature of the samples and the special chain of custody procedures 
required. · 

SAFETY PRECAUTIONS: 

All samples received under thfs contract should be considered hazardous and 
appropriate precautions should be taken when handling these samples. Upon · 
initial receipt at Hazleton laboratories America, Inc. (HLA) facilities, sample 
coolers should be inspected for any damage or leakage. Under no circumstances 
should any personnel other than the sample custodian or project leader open 
coolers. If damage or leakage is noted, stay clear of the coolers and notify 
the sample custodian or project leader immediately. 

PROCEDURE: 

1. The project leader will notify the sample custodian in writing of incoming 
samples. 

2. When samples arrive at HLA, the shipping and receiving clerk or the 
receptionist wfll notify the sample custodian. The custodian will collect 
the saq»les and deliver them to a hood located on 3 South. rhe forlowtng 
procedures will be done by the sample custodian. 

3. Examine the shipping container and record the following information in the 
project log book (one container per form). 

3.1 The presence/absence of custody seal on the shipping container. 

3.2 The condition of the custody seal (f.e., intact, broken). 
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-OFFICIAL COPY- CONFIDENTIAL OP-PROJ. 2 
.· TRADE SECRET PAGE 2 OF 3 co NOT DUPLICATE 

HAZ. LETO DATE: 2/11/87 H&lzieton laboratories 
. Am~ri:a. Inc. N LABORATORJESREPL4CES: 4/21/86 

AMERICA, INC. Quality Assurance Unit 
DO NOT DUPLICATE 

4. Open the shipping container in a well ventilated hood, remove the enclosed 
sample documents, and record the following information in the log book. 

4.1 The presence/absenc·e of the chain of custody record(s) • 

4.2 The presence/absence of Sample Management Office (SHD) for.s (Traffic 
Reports, Chronicles). 

4.3 The presence/absence of afrbills and/or bills of lading documenting 
shipment of the samples. 

5. Remove the samples from the container and record the following information 
in the log book. 

5.1 Condition of samples (intact, broken, leaking, etc). Any broken and/or 
leaking samples should be carefully repacked, labeled as a Biohazard, 
and returned to the sponsor. The project leader should be notified and 
will contact the EPA project officer that the sample was received 
broken and returned. 

5.2 The presence/absence of sample tags. 

) 5.3 Sample tag numbers. 

6. Compare the following documents to verify agreement of the information 
contained on them. 

7. 

6.1 Chain of custody records. 

6.2 Sample tags. 

6.3 SHO forms. 

6.4 Airbills or bills of lading. 

Document agreement and/or any dfscrP.p•ncfes fnund. If discrepancies are 
found. contact the S~tO for clarification and notify the appropriate 
laboratory personnel. 

If there are no problems with the sample shipment, sign the chain of custody 
record in the •Received for lababoratory by:• box on the .document. If 
problems are noted, sfgn for shipment and note problems in the •Remarks• box 
or reference other forms detailing the problems. 
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8.1 Figure 1 is an example of a type of for• the sample custodian could use 
in order to log-in samples and to record the inform~tion previously 
described • 

9. Send preprocessing request for• to Sample Entry requesting that HLA numbers 
be assigned to the samples, and that they be logged onto the LIHS under the 
appropriate mnemonic for tracking and billing. 

9.1 The following LIHS mnemonics will be used for this contract: 

HGHS Hazardous Waste GCHS Analysis 
EPAP - Priority Pool Pesticides 

9.2 Upon· receipt of sample HLA numbers, log these HLA numbers into the book. '-' 

10. Sample Storage. 

10.1 All bottles received for extractable compounds (semivolatiles or 
pesticides) will be stored at 4•c in one of two double-door· 
refrigerators located on 3 South in Room 301. 

10.2 All bottles received for volatile analysis will be stored at 4•c on 
4 South in the Hass Spectrometry area, in the refrigerator designated 
for volatile samples only. At the ti•e of storagf a storage blank will 
be prepared ·identified with the case number and date prepared. This 
blank will be analyzed with those sam~les stored on the designated date 
to monitor the potential for cross-contamination of samples during 
storage. 

APPROVED BY: ~~~~~t.....:..::~-==~11"""----
Har · 1ru 

DATE 2·1/- 81-

Environmental Analysis 

d-.~ f. c.. ( J};!J) 
David Hi s 
Project Leader 

REVIEWED BY: \. .. tl.. ...... (} /l rA · ~ 
Deb~~ 
Hanager, Quality Assurance Unft 

(1459E) 

DATE . .,1 ·II- f~ 

DATE d{llfn 
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PROCEDURE TITLE: Sample Receipt and Sample logging Procedures 

DISTRIBUTION: 

Halle · Title 

David C. Hills Project Leader 

William Hamilton Manager 

Department/Cost Center No. 
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Shipping and Receiving/6075 

Sample Entry/6099 
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Judy Santos 

Diane Loram 

f-1ark Wirtz 

Section Supervisor 
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DO NOT DUPLICATE 
L---~~,.,...'M"'r"'IT"1~~ION: EPA WA-82-AlSS Hazardous Waste Analysis 

PROCEDURE TITLE: 

AREA OF APPLICABILITY: 

DISTRIBliT ION: 

See attached list. 

PURPOSE: 

Duties and Respons1bi1it1es of the Documentation 
Custodian and Procedures for Data Assembly and 
F111ng 

Hazleton Laboratories America, Inc • 
Environmental Analysis 

To specify the duties and procedures of the documentation custodian for the 
above-mentioned contract. 

PROCEDURE: 

1. The documentation custodian will organize and assemble all documents 
relating to each EPA case. 

2. This procedure will ensure that all documents to be submitted to EPA are 
compiled in one location, preferably-in single case files arranged by SMO 
s~le number. 

2.1 Prepare case file folders as follows:. 

2.1.1 Assign one folder to each case according to SMO case number. 

2.1.2 Place all documents, sample tags, SMO forms, and laboratory
generated data, pertaining to one case fn the assigned folder. 

2.1.3 Arrange all documents by type within the case folders, i.e., 
all sample tags together, all Traffic Reports together, all 
hardcopy Mass Spectra together, etc. 

2.1.4 File these document case files fn one location in a secure 
area. 
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3.1 Assignment of Accountable Numbers to laboratory-generated data. 

3.1.1 Inventory each document of a case and assign it a serialized 
number (an identifier) associating ft with a particular case. 
For example: 

SMO case • - serialized document folder 
5081 01 

3.1.2 Inventory and number all documents pertaining to each case 
including the following: 

3.1.2.1 Sample traffic records, weekly reports. 

3.1.2.2 Custody records, sample tags, airbflls, internal 
custody records. 

3.1.2.3 Laboratory log books, personal log books, instrument 
log books, benchsheets. 

3.1.2.4 Laboratory data (sorted by sample}, calibration and 
quality control results. 

3.1.2.5 Data sunmarfes and reports. · 

3.1.2.6 All other documents, fonas, or records referencing 
the samples. 

3.2 Preparation of a Document Inventory. 

3.2.1 Prepare a document inventory list to provide a record of all ,_./ 
uv;uments and their corresponding document numbers that are . 
included in the completed case file. 

3.2.2 If documents for a case are sent to an EPA Region for 
enforcement action or other action, tne laboratory will 
retain a copy of the document inventory list for that case. 
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Ftle Inventory 

S~le Tags 

Sample Tracking Documents 
•. 

EPA Chain of Custody 

A1rbills 

Organic Traffic Reports 

Extraction Worksheets/Screens 

Copies of Analyst's Notebook Pages 

Ident1f1cation/Quant1tat1on Worksheets 

Copies of GC and GC-MS Operation Logs 

Copies of Standard Preparation Log. 

Other Correspondence/Memos 

QC SummarY. Package 

Data Summary Package 

Sample Data Package 

Raw QC Data Package 

Standard Package 

Pesticide Raw Data 

OP-PROJ. 3 
ATTACHMENT 

Number of Pages 
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PROJECT IOENTIFI~TION: EPA WA-82-AlSS Hazardous Waste Analysis 

PROCEDURE TITLE: Duties and Responsibilities of the Sample Custodian 
• 

AREA OF APPLICABILITY: Hazleton Laboratories America, Inc. 
Environmental Analysis 

DISTRIBUTION: 

See attached list. 

PURPOSE: 

To specify the duties of the sample custodian for the above-mentioned contract~ 

PROCEDURE: 

Duties and responsibilities include: 

1. Receiving samples (OP-PROJ 2). 

2. Inspecting sample shipping containers for presence/absence and condition 
of: 

2.1 Custody seals, locks, •evidence ta?e•, etc. 

2.2 Container breakage and/or container integrity. 

3. Recording condition of both shipping containers and sample containers 
(bottles, jars, cans, etc.) in log books or on appropriate fonms. 

4. Signing appropriate documents shipped with samples (i.e., chain of custody 
record(s), SMO Traffic Reports, etc). 

5. Verifying and recording agreement or non-agreement of information on 
sample documents (i.e., sample tags, chain of custody records, Traffic 
Reports, airbills. etc.) in log books or· on appropriate fonms. If there 
is non-agreement, record the problems, contact the SHO for direction, and 
notify appropriate laboratory personnel. . 
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6. Initiating s~ple analysis procedures on appropriate laboratory documents 
or according to laboratory stanaara operating procedures including 
establishing case and sample files and inventory sheets. 

7. labeling samples with HLA sample numbers. 

B. Securely storing samples, sample extracts, and spent samples. 

9. Controlling access to stored samples and assuring that HLA standard 
operating procedures are followed when samples are removed from and 
returned to storage (see OP-PROJ 1). 

10. Assuring that sample tags are removed from sample containers and are given 
to the laboratory personnel for inclusion fn the sample case file. 
Missing tags are to be accounted for by putting a written memo into the 
sample case file. Information from the tags should be included in the 
memo, if available. 

11. Monitoring storage conditions for proper sample preservation such as, 
refrigeration temperature and prevention of cross-contamination. 

12. Returning snipping containers to the proper sampling teams. 

APPROVED BY: Wt_ 4 uJ~ H~wtriz :JS" 
Environmental Analysis 

~.:.~c.(# 
David s 
Project Leader 

REV !~WED BY: ~hz~~~1..Af!!P.-=-.:~~':;:; ..... ~L:::::: .. ~~e::o.:~£W.~~
-Oebra Cur ley krncit 0 

Manager, Quality Assurance Unit 

(0726E) 

DATE 4/Js/Sk 
r • 

DATE __ "' .. _l_r-_f_,_ 

DATE Cf/r:i-1 (f!.p 
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PROCEDURE TITLE: 

DISTRIBUTION: 

Name -
David Hills 

Hark Wirtz 

Duties and Responsibilities of the Sample Custodian 

Title Department/Cost Center No. 

Section Supervisor Environmental .\nalysfs/6004 

Documentation Custodian/ Environmental Analysis/60CI '-' 
Sample Custodian 
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DEVELOPMENT. REVIEW AND UPDATING 
LABORATORY PROCEDURES 

Scope and Application: To provide review. updates, development and 
implementatton of laboratory procedures on a 
rout1ne basfs. Laboratory procedures are 
categorfzed as follows: 

- SOP : Standard Operatfng Procedures 
- lOP : Instrument Operatfng Procedures 
- GLP : Good La bora tory Practfcts 

References: Methods for Chemical Analysts of Water and Wastes, £PA-600/4·79-D20, 
March. 1979, March, 1§83 UPDATE, 

Procedure: 

1. 

Handbook for Analytical Qualfty Control fn wa~r and Wastewater 
Laboratorles, EPX, 197§. • . 

Standards for Methods for Exam1nat1on of Water and Wastewater, 16th 
£d1\lon, 1985, XPHX. 

Test Methods for Evaluation Solid Waste, SW-846, 2nd Edftfon, 
July, 1982: Revised Xprt1, IJI4. 

Methods for Orfanfc Chemical Analysis of Municipal and Industrial 
Wastewater, EP 60074-12-DS7, July. 1982. 

Annual Book of ASTM Standards, •water and Env1ronmtnta1 Technology•, 
section 11. Parts 1l.b1-1I.o2. 1983. 

On a semi-annual basts, the analytical laboratory QA/QC officer 
and laboratory supervisor will review all written SOP, IOP and 
GLP's and update them, as necessary. to include any changes 
stated fn the updated authoratfve sources. Addftfonal SOP. lOP 
and GLP's will be deve1oped as the need for the• arises. The 
laboratory ~nager IIJSt approve any new or updlted procedures 
prfor to implementing thea fn the labOratory. 

2. Following the index of each volume of operating procedures fs a 
documentation ricord lfstfng the laboratory personnel qualfffed 
to perform the task specfffed. · 

kichae1 J. tinskens 
Laboratory ~anager 

~~ 

omas • c 
QA Officer 

(ALM-13-5] REYJEW-1 

Revtsfon Date 
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REPORTING RESULTS AND ARCHIVING DATA 

Once data has been verified for accuracy and completeness by the laborat~ry 
1111nager. it h necessary to provide an accurate r.port to the client and a 
per1111nent laboratory recol-d. Ffnaled data ts sut.itted for typfng and/or 
e"try into the llboratory computer. When the draft report ts printed. 1 

final check against the original fs performed by a second party. The ffna1 
draft report fs further reviewed by the 1aboratory ~anager 1nd submitted to 
the laboratory director for approval. If approved the draft report ts 
fina1ed for submittal to the client. 

The 1aboratory cenager receives the original and 1 eopy of the final report. 
The orfgfnal copy 1f filed in the Warzyn Company wtde .aster job file. The 
COPY is put with the raw and intermediate data 5et and filed by project 
number in the laboratory files. . ... 
Ongoing project data 1s entered fo, later use in the analytical laboratory 
computer. Qua 11 ty control data fs sunwnarfzed and also entered fnto the 
computer. A summ~ry of quality control results fs provided to Warzyn 
management on a quarterly bash. 

All raw and intermediate data are stored for a period of five years. when on 
a yearly basts they are disposed. Final reports stored 1n Wtrzyn·master 
job f11~ are kept for • twenty year period. 

(ALM-5-22] 
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WET CHEMISTRY AND METALS OAJA REVIEW 

Scope and Application; This procedure ts used to Maintain uniformity thro~h 
out the laboratory in the area of data review. All 
calculations generated by the Varzyn laboratory are 
double checkecl. 

Procedure; 

A • Wet Ch1m!1trx lnd Metals Data Checking • Technician's Respons1b11ity 

1. Check header portion of the data sheet • this must be filled in 
completely and correctly; 

i • Pa¥e numbered correctly 
• Cf s recorded 

1 

I 
J 

· Sampling dates/analysis date recorded 
- Sample handling correct 

2. Review curve or standardization: 

3. 

4. 

5. 

6. 

7. 

- R2 should be 0.995 or greater for linear r.eress1on . 
· Normality used should be reported to 3 decimal places 
- Intercept mY11 bt less than the detection lim11l If not, the 

analytical run TS re-analyzed. . 

For metal furnace ltP and lachat methods. compare each raw number 
recorded on the bench sheet to the instrument print out. They must 
correlate. 

- Review the print out for labeling as follows: 

• Analyst's na.e 
· Date 
• Run I 
· Standard1zat4on clearly .arked 

Check each calculation. Watch for rounding •nd d11utfon errors! 

Review continuin9 calfbrat1on standards - thai must be wfth1n 90·1101 
of true value. (85-1151 for mercury analysis • If not within 
acceptable range, notify group leader fmmedfa ely. 

Date and tn)ttal on ltne •Revtewed by: • 

Hand in to appropriate group leader. 

BENCHCK·l 
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B. Wet Chemistry and Metals OC Check - Group leader and Senior Technician 

c. 

1. 

2. 

Review data sheets for complete and acceptable QC. Schedule repeat 
analysis 1"f required. 

- Duplicates and spikes within control li•its 
- Check run 'or continuing calibration standards and end of run check 

standard. 

Weekly spot check the following items: 

- Check absorbance Jog book against a randomly chosen data sheet. 
• Check standard check book against a randomly chosen data sheet. 

(metals only). 

Wet Chemistry and Metals final Rev1rw- Supervisor's responsibility 
1. Review for sign off on data and QC check. 

2. Review QC for obvious technical problems. 
3. Check data sheet for completeness. 

4. Spot check dilution calculations. 

5. Check for agreement of field duplicates. 

6. Check for field blank contamination. 

1. Review results for correct units. (Ex. mg/1 vs. mg/kg). 

~~ M~nskens 

Rev 1 s ion Datej 

2 -1~-~ 
Director, Technical Services 

laboratory Manager 

BENCHCK·2 

'--'/ 
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ORGANIC CH[MISTRY OATA REVIEW 

SCOPE AND APPLICATION; THIS PROCEDURE IS USED TO MAINTAIN UNIFORMITY THROUGH 
OUT THE LABORATORY lN THE AREA OF DATA REVIEW. ALL 
CALCULATIONS GENERATED BY THE WARZYN LABORATORY ARE 
DOUBLE CHECKED. 

P.RQCEQ.UBE; 

A. ORGANIC CH[HISTRY OAIA CHECKING · PEER REVIEW 

8. 

1. CHECK THE HEADER PORTION OF THE DATA SHEETS • THIS MUST BE FILLED 
IN COMPLETELY AND CORRECTLY. THEN CHECK: 

Cl RECORDED 
· DATE ANALYZED 
• DATE EXTRACTED 
• LAB NOlEBOOK 1/PAGE I 
- INSTRUMENT RUN I 

2. REVIEW THE RAW DATA 

· CHECK THE CHROMATOGRAM FOR CORRECT lDENTIFICATION OF COMPOUNDS 
· CHECK FOR THE CORRECT TRANSCRIPTION OF PEAK HEIGHT OR AREA ONTO 

THE CALCULATION SHEET 
· ROUNDING HAS 3 SIGNIFICANT FIGURES 

3. CHECK CALCULATIONS. WATCH FOR ROUNDING AND DILUTION EBRQBSt 

4. REVIEW CONTINUING CALIBRATION STANDARDS - THEY MUST BE WITHIN 
ACCEPTABLE LIMITS. IF NOT WITHIN ACCEPTABLE RANGE, NOTIFY GROUP 
LEADER IMMEDIATELY. 

5. CHECK THAT DUPLICATES AND SPIKES ABE WITHIN ACCEPTABLE liMITS. 

6. CHECK THAT REPORTING UNITS ARE CORRECT. 
7. REVIEW SURROGATE RECOVERY FORM AND MAKE NOTE OF SURROGATES OUTSIDE 

ACCEPTABLE LIMJTS. 

8. DATE AND INI"FIAL ON LINE "REVIEWED BY: -----" 

9. HAND IN TO APPROPRIATE GROUP LEADER. 

GRoue LEADER CHECK 

1. REVIEW DATA SHEETS FOR COMPLETE AND ACCEPTABLE WORK. SCHEDULE 
REPEAT ANALYSIS IF REQUIRED. . 

ORGREV-1 
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2. UPDATE THE LIM'S SYSTEM. 

3. WEEKLY SPOT CHECK THE FOLLOW lNG ITEMS: 

• CALCULATIONS 
• LAB NOTEBOOKS 
• INSTRUMENT LOGBOOKS 
• PEER REVIEW 

c. FINAL REYIEW · SUPERVISOR'S RESPONSIBILITY 

1. REVIEW FOR SIGN OFF ON DATA. 

2. CHECK OATA SHEET FOR COMPLETENESS. 

3. SPOT CHECK DILUTION CALCULATIONS. 

4. CHECK FOR AGREEMENT OF FIELD DUPLICATES. 

5. CHECK FOR FIELD BLANK CONTAMINATION. 
6. REVIEW RESULTS FOR CORRECT UNITS. (EX. MGIL vs MG/KG). 

7. REVIEW RESULTS AGAINST FIELD REQUEST. 

8. S lGN OFF ON THE • APPROVED BY -----

~. '),~ 
ini"1f.' F inner 
laboratory Manager 

Michael J. Linstn$ 
Director, Technical Services 

ORGREY·2 
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Model GPK or GK 
COMBINED 0XYGEN/COM6USTISLES INDICATOR 

INSTRUCTIOP.'S 73·901 t 
OPERATION AND MAINTENANCE 

J·W MODEL GPK AND GK OXYGEN/ 

COMBUSTIBLE GAS INDICATOR 

7.0 CALIBRATION 
!COMC!USTIBL!:S SECTION) 

ih"! s:;!r.c;.rd cali!>ration us1n~ methane has 
been selected so that most commonly ~ncoun· 
uued gases and vapors u lisled below ~nd the 
•nore volatile lo;cQuer and paint thinners. all indi· 
cate quite accurately or within reasor.able error on 
the s•de of s01fety. 
Gases Vapors 
Natural Gas 
Methane 
Ethane 
Propane 
Butane 
Carbon Monoxide 
Acetylene 

Pentane 
Hexane 
Heprane 
Methyl Alcohol 
Ethyl Alcohol 

Benzene 
Ethyl Ether 
Acetone 
Ethyl Acetate 

7.1 Checking Combustibles Calibration 
Using Known Gas Sample . • 
(Sec Fi;,ure 12) • 

ll is often necessary. and even mandatory. to 
periodically check the instrument IQ&inst a 
known. standard blend of calibration gas. 

4... . . :. .. . . . . . . .. • ~ . . -· ... :· 0 • 0 

T n~ J .\.\' ~50·07 5 G.,:.; I.~U•LaiL'' i.:st ;o:,; ~rl)\·•u·:•. 
a convcn•P.n: m•:t,tod l.,r !l;:;:mr, the •n;;;~,;•nc•~:·:. 
response to :1 ,.,nown ya~ l:oncc•Hrahon Mr::h~a·~ 

is used as .:t c:~:.urat•un g;,s be~aust! tndic,:uor 
res;:>onse :o nleth:mc is "'0"! &;flt•Ci'll :h~n response 
ro most other yases. H th~ ind•cluor has norn,.:ti 
response to nl(!thane it will rest>Ond normally 10 

most other comiJusttbli! g:~s•~:; 01nd vapO!"S. Con· 
ta•,.,e.:J '"the K11 arc g~s·l•llccl .tmpoultts ""~a 
plastic sQueeze bortle wh''" '~'•ill produce il known 
1.1% by volum~ n1cth;,n.:/:o~ir me:o:ure. when one 
ampouh: (brown color coded endl is sh;~JtcrccJ m 
the boUle. Usc the followiny proccclun~ :o cah· 
bratc lh•~ nlstrumcr.t. 

(11) Rc•lh)v•~ t:,~ scn::•N s;>out ;mel !.tJIIC!!.'C p::~s:~c 

boltle s«:vt:r,,l tuner. :o :>uru•! rl!:>•dt.Oii ~Fl5 ·in>::: 
previous test 
lbl Drop one glass ampoule into the i>lils:•c 
.sQueeze boule and rep:ar.c the screw spout 
Make certain thar red end cap is firmly .n place. 
(c) Shake the t;,otlle un:il :he ampoule is shat· 
tered by the breakers in the bottle. With ;he 
instrument in normal operation but wiihout 
sample probe and hose attach.td. remove t!".e 
red end cap. grasp the bott!e firmly in the !eft 
hand and force lhllt noz:Je into the sample in!ei 
fining on the leh side of rhe instrument. ln,cc: 
gas san,~le whiic kP.u,>ing ,,ressure on the ~o;:le. 

Do not depend upon the pump or use of the 
aspirator bulb to draw sample through the ins· 
trument as this will result in leakage ar.d 
unintentional dilution. · 
(d) Observe that the combustible meter pointer 
deflects upscale. Record the maximum meter 
reading indicated. An acceptable reading is 
approximately .25 L.E.L. on the combustible 
meter scale .. 20 L.E.L. or less is unacceptable 
and is cause for recalibration. 
NOTE: If low reading is obtain~ the first time. 
repeat the test ;o insure that no dilution occurred. 
(e) Refer to Figure 1341 for location of the cali· 
bration adjustment potentiometer. which is 
acce$sic:.; throuyh the small hole in back of the 
cue. Use a small screwdriver to turn ~he slotted 
shaft cliclcwis~ to incr~~s~ reading. This is a 25 
turn ·potentiometer. so ~everal turns may be 
reQuired to bring the meter reading to .25 L.E.L. 
while simultaneously SQueezing the plastic bottle. 
Alter readjusting :he calibration porentiomele~. 
repeat 7. t (cJ again as a final checlt. 
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: 7.3 Testing Oxygen Cell for 

~~ until; Calibration and Sensitivity 
! '~'·i Operation of the instrument is normal if the 
l • ll~h; meter can be set to read 21 '- on atmospheric air. 
~a~~ e: . A convenient test to prove response is to set the 

) ... · 'I calibration to 21,. and then blow slowly into the 
imi-: indicator inlet. As the lungs become exhausted 

~ ,uld· the readln'gs will go lower. a reduction to 15% 
being normal. With effortr the reading can be 

:>. ~.,,. reduced as low as 1~. 
~. ,• >~--~~-

'~n.; To check performance nMr 0'- oxygen. admit 
a small steady stream of ·oxygen f~ee ..,as to inlet . .Jrn cali-. 111 

~ ue~ such as nitrogen or .natural gas. A cell in good 
ller·: condition will give a zero reading. A reading of 1% 

or more indicates need for reactivation. 
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8.0 MAINTENANCE SCHEDULE FOR 
MODELS GK ANO GPK 

DAILY: 
The instrument should be checked for r-esponse 
before each day's operation as follows: 
1. Check battery voltage reserve by observing 
whether voltage can be adjusted to at least 0.7 
on the combustibles seale; then reset to green 
index arrow. 
2. Cheek oxygen cell on fT'esh· air and observe 
whether meter can be set to 21,. o~-
3. Check combustibles response by placing 1 
few drops of gasoline or lighter fluid on a cloth. 
and proceeding as in Section 5.1 Step (e). Ob· 
serve that combustibles pointer deflects upscale 
(if a slight explosion is heard. no harm will be 
done). Avoid excessive use c "uid as it will be 
difficult to clear the instl'\lment. 
<'\. Tes: ltak tightness of sample inlet system by 
closing off the inlet fitting with finger and listen 
for pump slowdown to oc:c:ur (GPK). With Model 
GK. check for internal leaks by squeezing the 
aspirator bulb. placing the finger ove_r the inlet 
fitting. and releasing the bulb. If the bulb springs 
back quickly. an internal leak is present that 
should be corrected before using the instrument. 
5. Replace cotton filter in probe chamber if 
working in an extremely dirty environment. 

WEEKLY: Test instrument response to a known 
concentration of methane in air as outlined in 
Section 7.1. 
MONTHLY (or as required): 
Check combustibles reaction chamber lor accu· 
mutations oi dirt or foreign material that may 
restrict free movement of gas sample. 
EVERY SIX MONTHS (or as recuired): 
Matnlain Oxygen c eii as Olo:thr.ec .n s ec:•on e. 1.: 
Ste~ ia) avcugh iel 

oA .... 
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8.1 Oxygen Ceii·Maintenance 
(Refer to Figures 14 and 15) 

· The S 1 4.() 1 0 Oxygen Cell requires periodic 
maintenance and reactivllion. 

The S 14..011 ReactivatiOn Kit is supplied for 
this purpose. There are two levels of cell main· 
tenanc:e. which are described below. 

Both operations can be arried our with one 
kit. as an adequate supply of electrolyte solution 
(KCI) is provided to fill the cell 11 least twice. 

Figure 14: Cortect mett-od of (Oftnetlif\t Oaytetl Cel (note 
oo~rnon ol blue 4011. 

348-062 310-o19.1 
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8.1. 1 Maintenance 
The Oxygen Cell will usually operate up to 6 

months without attention. but occasionally within 
this period. cell output may drop appreciably or 
change suddenly with sampling or sudden shock. 
To correct this condition. "proceed with the 
following: 

,..-. (a) Remove top panel from instrument case by 
loosening the two captive hold-down screws. 

:'-".' 

'v 
1 

Unplug Oxygen Cell from the printed Circuit 
Board and disconnect the plastic tubing from 
the cell inlet and outlet nipples. 
(b) Remove the nylon screw and sea/ ring on 
the electrical plug side of the cell. Refer to Figure 
15 and unscrew the zinc electrode (banana plug 
nearest the blue dot on the side of cell) and 
remove it together with its 0-Ring seal. 
(c) Crain all the solution frCim the cell and 
completely fill with fresh KCI 'solution through 
either opening. 
(d) Replace 0-Ring on the zinc electrode. screw 
the electrode into the cell and tighten. using a 
small wrench. Install and retighten nylon screw 
with seal. 
{e) Allow a lew minutes for the cell to stabilize 
before attempting to make a reading. 
NOTE: CO NOT WASH OR WIPE ELECTRODE 
AT ANY TIME. . 

8.1.2 Reactivation of Oxygen Cell 
(Refer to Figures 15. 16. 17) 

In the event oxygen cell fails to function properly 
afrer changi:1g solution as outlined in Section 8.1.1 
or if it has been six months since solution was 
last changed. the cell may require reactivation. 
Reactivation Kit 514-011 is all that is required to 
completely react1vate the oxygen cell. The Kit con
tains a cap gasket with Teflon membrane. zinc 
electrode with O·ring. nylon screw with seal. KCI 
solution. nylon pad and brush. 

To reactivate the cell. proceed as follows: 
· 1. Remove nylon screw and ~al and unscrew 
and remove zinc electrode and D-ring. Discard 
the zinc electrode, the screw, the 0-ring and 
the seal. 
2. Crain solution from cell. 
3. Remove cap and gasket with membrane by 
removing the six screws which hold the cap in 
place. Discard the gasket with membrane. 
4. Wash the cell thoroughly with cold. clean 
water. Use the brush to remove any white sub· 
stance that may remain on the gold electrode. 
DO NOT USE ANY SOAP OA DETERGENT. 
If the white subs:ance cannot be removed from 

INSTJIIUCTION 23-.0it 
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s•ve nylon pad can be used to remove it. but the 
gold electrode should be handled very carefully 
and only slight pressure 1pplied in cle1ning with 
lhe nylon pad. Wash again with brush and water. 
5. Put one drop of KCI solution on top of the 
gold electrode and put new gasket with mem
brane in place. The side of the .gasket with the 
Teflon membrane should face the gold electrode. 
6. Replace. the cap. observing the direct•on of 
the sampling nipples. Nipples should point away 
from the label on the cell body. Tighten all 
screws until the cap shoulder is flush with the 
cell body. 

The cell is now dry charged and can be stored 
as long as desirable. 
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To activate the cell: 
1. Fill the cell with KCI solution. through either 
of the openings for the nylon screw or for the 
zinc electrode. 
2. Check to see if the 0-ring is still in the zinc 
electrode opening; if it is. remove it. 
3. Be sure the new O·ring is in place on the zinc 
electrode. screw zinc electrode into cell and 
tighten with a small wrench. 
4. Plug fill hole with nylon screw and new sui 
ring (310.035). The cell is now fully activaled. 

8.2 Oxygen Cell Contamination by 
Foreign Liquids 

If any liquid has been accidently introduced into 
the sampling line and thus into the sampling cham· 
ber of the cell. it will be necessary to flush the 
system out with distilled water as soon as possible . 
To do this. use the following procedure: 

(a) Disconnect the cell completely, remove. and 
pour distilled water into one sampling nipple 
until it comes out of the other. Drain water out 
and repeat this procedure several times. 
(b) Insert the cell into the P.C. Board. observing 
pluQ color coding. Reconnect sample tubing. 
one to the inlet and the other directly to Jample 
pump or aspirator bull) (bypass the combusti· 
bles reaction chamber). 
(c) Turn NON" the pump (Model GPK} and allow 
S minutes drying time for samoling chamber. 
For Model GK. stroke aspirator oulb about SO 
times to insure cell chamber is ;\roughly dried. 
The cell should now register normal output and 
is ready for use. 
(d) Reconnect sample tubing so that outlet of 0 2 
c~ll goes to reaction chamber. and outlet of 
reaction chamber goes to pump inlet (or aspira· 
tor bulb). 

8.3 Maintenance of the 
Combustibles Section 

Filaments and "Flame Arrestor (Refer to 
Figure 18) 

There are two separate filament units: ( 1) the 
active filament. which is installed in the flame 
arrestor. and is the unit that actually comes in 
contact with the gas being tested; and (2) the 
reference filament that helps balance the..electrical 
circuit. 

The reference filament should ·rarely require 
re;>lacement inasmuch as it operates at a very low · 
voltage and never comes in contact with the gas. 
Replacement may be necessary if the indicator has 
bee:'l c:~ooped or severly damaged. or if the instru· 
ment !'las been in !re~uent use over many years. 
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The active ·filament should experience long life 
in ordinary service. probably on the order of a 
year or more. depending on frequency of use. The 
end of the useful life of the active filament is 
reached when it is no longer possible to bring the 
hand of the meter to •zero· with the zero adjust· 
ment. Another sign of trouble in the filament unit 
is when the meter pointer flies violently upsale 
with the instrument ·oN ... and zero adjustment is 
impossible. This usually means the active filament 
is burned out and must be replaced. · 

If the GK or GPK has been in use for a consider- ,_,; 
able period of time. or in moist or dustY conditions. 
it is frequently desirable to repl1ce the lilamt.m 
name arrestor assembly in combination. This is 
done by unplugging 'the 0 2 cell. removing the four 
screws holding the brass plate to the underneath 
of the panel. and removing the filament lead from 
the subpanel terminal. When putting in a new fila. 
ment flame arrestor assembly, make certain that 
the gasket is in place and compressed evenly by 
four screws. . . . 

When replacing the filament only. and reusing 
the name arrestor.· first remove an~. irupect the 
flame arrestor. eh~cking Jo;.:d~~·:eorrosion or 
other damage. Replace gask,,t~'' .~·has deteno. 
rated. Install new filament:in:-.Pfac:e_:of old one. 
screwing it into the __ name .~.rr.~o':f.!ate to e~m
press the O·ring gasket as lightly ~ possible us~ng 
the thumb and finger. When insert&n.g ffiament be 
very areful not to touch or,.,._distorLthe platinum 
coil. ·· · 

!I 
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To replace the reference filaf"ent. first unsolder 
the black wire at subpanel. and unplug the 0 7 cell. 
Then unscrew the knurled ref.,.ence filamenl base 
from its cavity. using a painof pliers. Install the· 
new filament in the same posifion. tightening with 
pliers. and solder wire to sub.panel. 
NOTE: After replacemenl of/either the active or 
reference filaments. performdhe OPERATIONAL 
CHECK as outlined in Sec!•on 5.1. Steps (a) 
through (e). :v, 

J·~i 
Part numbers for filamentsrare: 
800-007-Active Filament Flame Arrestor 

Assembly 

J 

-. 

800-0 l 1 -Active FilamentcOnly (red wire) 
800-022-Reference Filament only (black wire) 
31 0-01 7 -Flame Arrestor Guket only 

8.4 Battery Replacement and Charger 
Check !Refer to Figures 19. 20) 

The most freQuent form of maintenance will 
involve recharging the batt~ries as outlined in 
Section 5.3 and occasional burr.ishing of the sil~er 

\ contact buttons on the Printed Circuit Board with 
1 fine sandpaper (No. 400 or eQuivalent). The bat· 

teries can be recharged hundreds of times to 
render many years of useful service. Usually. the 
most probable cause of "apparent" banery failure 
can be traced to charger malfunction or contact 
problems. The batteries can only be charged with 
the instrument panel firmly in place. With the 
panel removed. the batteries can be inspected for 
deterioration by removing them from the storage 
compartment. When replacing batteries. be cer
tain to reinstall them in the positions indicated on 
the side of the battery compartment. 
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Figur.e 20: Musun~ cllarge r1tt (SectiOn 8.4. Sttll en. 

NOTE: OBSERVE CORRECT POLARITY
INCORRECT BATTERY INSTALLATION CAN 
RESULT IN DAMAGE TO THE BATTERIES OR TO 
THE INSTRUMENT ITSELF. To insure that bat· 
teries are being recharged and that the Charger 
is functioning properly. perform the following 
check: 

(a) Obtain a Multimeter and place the range 
selector on the 10 volt scale. Connect the merer 
test probes across the instrument charging jacks 
u illustrated in Figure 19. With the instrument 
FUNCTION CONTROL in the ··OFF .. position. 
the Multimeter should indic•te 5 volts. 
(b) Turn the FUNCTION CONTROL switch to 
the "ON" position and observe that battery volt· 
age drops to 2.5 to 2.6 volts. then remove the 
meter probes. NOTE: Failure to obtain 2.5 volts. 
indicates deple:ed batteries. open contact with • 
subpanel buttons or open electrical connection. 
Correct malfunction before proceeding with the 
next step. 
(c) Plug Charger liM cord into 115 VAC outlet. 
Connect meter probes across charger pins and 
check output for approximately 5. 5 volts 
(normal unloaded voltage). 
(d) Now refer to Figure 20 and connect the 
Charger as shown with only the negative pin (-) 
connected to the black(-) charging jack. Place 
the Multimeter range selector to the 500 ma 
scale. 

Connect the ( + red) positive meter probe 10 

the remaining exposed pin on the Charger and 
:he black I-) Multimeter probe 10 lhe red (~I 
char~;:"'g jaCio. ot tne G?K IGK! Wo;h ChargP.r 
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connected to 115 VAC. Multimeter should indi· 
cate a charge rate of 1 20 to 150 ma (depending 
on bauery state. line voltage. etc:.) with the 
FUNCTION SWITCH in the "'OFFN position. If 
Multimeter indica res "'zero·· ma. refer to Troubl• 
shooting Sec:1ion 8.9. Step 6. 

(e) Now turn on the FUNCTION SWITCH to the 
"ON" position. Multimeter should indi~te 
1pproxim11ely 250 m1. (Never 1nempt to ch~rge 
the baneries with the switch "ON." because the 
power consumption is greater than the Charger 
delivery rate.llf Multimeter indic1tes 300 ma or 
more. refer to Troubleshooting Section 8.9. Step 6. 

NOTE: Failure to attain the above rndings in· 
dicates a faulty Charger or Pump motor. open 
contact with subpanel buttons. or open electri· 
cal connection. If the correct indications are 
obtained. the circuit is normal and the batteries 
simply reQuire recharging. 

8.5 Testing Sample Flow Lines 
{Refer to Figure 17) 

When instaning the in$trument panel in the bot· 
tom housing. take care not to pinch or obstruct 
the sample tubing. Always m1ke cert1in that the 
sample tubing is placed in the cavity beside the 
b1ttery ~:ompartment 1nd 1rranged to prevent 
sharp bends.or pinching when the panel is secured. 
For both Models GK and GPK. normal flow rate is 
approximately 2.5 liters per min. and respons• 
time to a combustib(e gas is approximatery 
S seconds when short probe and 30'" hose is used. 
leaks cr restrictions in the flow system will of 
c~urse increase the respOnse time. 
A quick and simple check to determine the light· 
ness of the sample system Is to obstr.uct the 
flow at the probe Up or inlet fitting of the In· 
dlcator. In the Model GPK the pump should 
slow or slop. U II does not, a leak in the pump 
or sample system is Indicated. In the .Model 
GK the aspirator bulb should be squeezed, r• 
leased, and remain compressed for about 20 to 
30 se~:onds. If the pump continues to operate 
nonnally or the bulb Immediately springs back 
to i-ts original form a leak exists which must be 
corrected before to use Ute instrument. 

INLET 

> 
SAMPU 
OUTLET 

. . . 
FiQure 2': Sa""o'~ :u:lonQ connections lor al ma,or components 
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1.1 GPK Sample Pump/Motor Replacement 
(Refer to Flture 11) 

The GPK Sample Pu1n9 Assembly Code 3<l2-626 
Is located adJacent to the outlet fitting in the 
Bottom housing. 

To replace the Sample Pump Assembly. first , .. 
move the two screws from lhe outside of the 
lower case housing and release the pump assem
bly wllh mounting bracket. Mark the brackei 
"TOP" and .. BOTTOM'' for reference. then 
disconnect sample tubing. At the printed cir· 
cuit board, unsolder the red and black leads to 
the pump motor and note the location for futurr 
reference. V 

With a 3/64'" Allen wrench.loosen the set screw 
in the cam to free motor shaft. then remove the 
two screws from the motor mount • 

Check valve action by sucking gently on the 
Inlet tubing connection and blowing gently Into 
the outlet tubing connection. The valves should 
resist either test and stay firmly closed. u 
the valves pass the above test,only the pump 
motor will. _require reptacement. II not, the com
plete Sample Pump Assembly Code 342-626 must 
te overhauled or replaced. 

Install new motor Code 04-...053 and secure to 
pump mounting bracket. Reinstall pump asselftoo 
bly and bracket, solder pump connections to 
printed circuit board and connect tubing ; 
Illustrated in Figure 22A '....../ 

Not sbo:wa: 
Valve Inlet/Outlet 
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8.7 Meter Replacement · 

~~ 
Meter trouble is usually indicated bv erratic 

action. for instance. the indicator meter pointer 
will start to go up smoothly, pause momentarily 
at a reading, and then jump quickly over the 
the next few divisions of the scale. Another 
sign of trouble is for a meter to be almost or 
entirely inactive, and to "stick" or show • 
permanent displacement of the Pointer. 

If the meter is giving trouble it may be removed 
by taking off the meter nuts and the meter hold 

j down screws. Field repair of meters is gel")erally 
inadvisable unless a Qualified instrument repair 
facility is available. 

PLEASE NOTE FOLLOWING BEFORE 
REPLACING METER: • 

The zero, calibrate and volrage adjuster knobs 
~--, all turn an ann which runs back and forth over 

; a resistance coil. To keep the sliding contact - of the coil clean, it is good practice to turn the 
\....._- knobs back and forth three or four swings of 

the meter pointer each day as the instrument 
is first put into service. 

8.8 Trouble Shooting Guide 
SEE OiA!CJT ON OPPOSITE PAGE. 

9.0 ACCESSORIES FOR MODELS GK. GPK 
9.1 Probes and Sampling Hoses 

Wht:n Models GK and GPK are purchased com
plete with carrying case and accessories, a 
short alumjnum probe with filter and 30" of 
Nylon lined hose are supplied as standard 
(Stock No. 550~15). 

For special applications as noted belo':fW. longer 
probes in aluminum and fib erg lass (non conduct· 
lng) and longer_ hose assemblies can be supplied. 
Various styles are available, and extension 
hoses can be provided for coupling between the 
hose and the instrument. The aluminum probe 
is generally used except where the non·con· 
ducting properties of fibergl~ss are required 
lor the appl icarion. Nylon I ined hose is par
tic~larly resistant to er~ar.ic vapors. such as 
the arornaiics like xylene. 

IHSTitUCTIOH 2:S·tol1 ~ ·. 
OPl"ATION AND MAIHTENANC:l t:_ 

J·W MOOfL G"K AHO GK OXYGl~l ~~ ...•• 
COMIUSTIILE GAS INOICATO" :~ • I . . .. 

The following hose and probe combinations with 
1 

standard union fittings are available. 

1. Fiberglass probe with dust fi Iter chamber a~ 
42" nylon lined hose (Stock No. 550·013}. Use; 
primarily by utility companies where an electri
cafly non-conducting probe is desired and gases 
such as natural and manufactured gas are samp
pled. 

2. Aluminum probe (long) with dust Iiller cha;,. 
ber an~ 42" nylon lined hose (Stock No. 550·014). 
Used an nearly all other applications. Probe • 
of 3/8" diameter is very rugged and is perlor· 
ated a few inches from the tip to prevent liquid 
from getting into the sampling hose should the 
probe be accicenrally placed in liQuid. The 
hose is unaffected by petroleum vapors. 

3: Five fool hose. Stock No. 550-060 (nylon 
ltned). Used as an extension hose. Can be 
used with either ( 1) or ( 2) above. Longer 
lengths of hose. complete with unions are avail· 
able in 5. 10. 15, 20. 25 and SO -l~t lengths. 

4. Oust filter chamber with fillings (Stock No. 
550-025}. Useful where just a filter chamber is 
re~uired at the instrument inlet. Standard hose 
(550..C60. or longer extensions) can be attached 
for remote sampling. 

9.2 Sample Line Moisture Trap 
(See Figure 23) 

#550..081 Sample Line Chamber. Although the 
cotton filter in the filter chamber of the probe 
tends ro trap water or other liquids before they 
reach the instrument. it is normally a wise pro· 
cedure to use a water trap if there is a continual 
problem with excessive moisture. 

The 550..081 Sample Line Chamber is designed 
to act as a moisture tr;:p when there is danger of 
drawing liQuid or water into the instrument. or to 
help dry a sample when it is filled with calcium 
chloride or other drying agent. It can also be used· 
as an additional dust filter trap where extremely 
dusty atmospheres are encountered. 

The Sample Line Chamber comes complete· 
with fittings. one end attaching to the GK or GPK 
sample inlet. and the other end to the sampling 
hose. The Chamber itself is a clear lucile tube. The 
capaciry of the chamber is .abour 3 oz. . -~~J_~m 
,- -~~··:· ....... 11! .. 
~ ~·~ ~--· ·: . -
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FIELD MEASUREMENT OF PERMEABILITY 
BAIL-DOWN TEST 

INTRODUCTION 

The objective fs to determine hydraulic parameters (transmfssfvfty. 
storatfvfty, hydraulic conductivity) of the water-bearing strata. Single 
well aquifer tests are used because they may be conducted using a minimum 
of equipment. personnel, and time. They may also be done at many points 
within an aquifer and may be used to better plan a full-scale pumping 
test • 

PROCEDURES 

Each bail-down test fs conducted by measuring the static water level with 
in electric water level indicator or cloth tape with attached sounding 
device. placing a pressur~ transducer (connected to a Hermit data logger1), 
below the water level, and removing one bailer volume from the well. The 
recovery of the water level back to the static level is recorded over the 
necessary period of time, using a logarithmic sampling mode on the data 
logger. 

The electric water level tape and transducer are wiped, first with methanol 
and then with deionized water as they are placed in the wells, to prevent 
cross-contamination between wells. The bailer 1s lowered wf th an attached 
1/8-fnch stainless steel cable. The bailer and cable are decontaminated 
between uses by washing and rinsing with Liquinox soap and water. rinsing 
three times with methanol. and rinsing three times with deionized water. 
The bailer and cable are then allowed to air-dry on steel supports and 
are covered with new sheet plastic. 

DATA REDUCTION 

The data accumulated during the bail-down tests are used to calculate 
hydraulic parameters using several published methods. Hydraulic conductivity 
fs calculated for shall~' unconfined wells using the Bower and Rice 
method (1976). The NAVFAC method (1971) is used for ca.parison. 
Trans•issivftfes and storativit1es for the deeper, confined wells are 
determined using the curve matching method described by Cooper, et al. 
(1967). For comparison, hydraulic conductivities are also calculated 
using the Hvorslev method (1951). All methods assume an infinite. 
homogenous, isotropic aquifer and an instantaneous change in head in the 
well. 

The method described by Bouwer and Rice (1976) is based upon modifications 
to the Thiem equation, with the use of an analog 110del. A straight line· 
fs drawn through a semi-log plot of relative head versus tfme, and the 
hydraulic conductivity is calculated using the slope of that line and the 
geometry of the well and aquifer. The formulation assumes that draw-down 
of the water table around the well is negligible. that flow in the 

1 Hen1it En vi ron menta 1 Data logger. Mode 1 SElOOOB, 
In-Situ, Inc., laramie. Wyoming 82070. 
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capillary fringe may be ignored, and that well losses are negligible. It 
h applicable to cofl1)1etely or partially penetrating wells in unconfined 
aquifers, but may be used for confined aquifers that receive water from 
the upper confining layer. 

In the NAV~AC method (1971), a straight line is also drawn through a semi
log plot of recovery data for unconfined aquifers. The method is based 
on the Hvorslev method. It assumes that the well is cased below the 
water table, and the ratio of the screen len·gth to the well radius (L/R) 
fs greater than eight. 

The Cooper, et al. (1967) formulation calculates the transmissivity of an 
aquifer by matching a plot of relative head (linear sclae) versus time 
(logarithmic scale) to one of a set of type curves. The method assumes 
that the change in head after a known volume of water fs injected or 
removed is instantaneous and that the (non-flowing) well is screened over 
the entire thickness of an artesian aquifer. It is directly applicable 
to fully penetrating screened wells in confined aquifers. but may be used 
to determine the transmissivity of the portion of an aquifer over which a 
partially penetrating well is screened, assuming no vertical flow occurs. 

The Hvorslev method (1951) is based on a solution of the LaPlace equation 
and does not account .for aquifer storage. A straight lfne is drawn 
through a semi-log plot of relative head versus time. The time that 
would be required for complete equalization of head difference ff the 
original rate of inflow were maintained (defined as the basic time lag, 
T0 , and equal to the time when H-h/H-Ho • 0.37) is used to calculate 
the hydraulic conductivity. The value of To is measured graphically, and 
the ratio of the piezometer length to radius is assumed to be greater 
than eight (L/R>S). 
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5.6. 
Hinweise zur Fehlersuche 
fuhiOI 

O:~lh:ticlosl Oetektor 
!)tlfll niCIII 

l=unkiiOI\SIGSt n'lit 
Gnt\OfiiiOf geht nicht 

G•mor,,.Ot lielen 
111d11 ocnug Gas 

1\m C't•Jt'lf:rai·Ol 
lt111Chhll rote LED 
t'lttNn lollt aul 

10 

Hinwlia 

Balletien 
wechseln (5. 1.) 

at Evtl.mii2.Detek· 
lOt nachpfulen, 
ob Generator 
o. k., IOI\It b) 

b) Flltetk1ppe 
wechaeln (5.2.), 
weM niChl Yet• 
sctvnutzt, c) 

c) neue Sensorzele 
einbauen (5.3.). 

Zelle beleuc:hten, 
d. h. mit Feucht· 
hlillekappe metv•• 
Tage alehen lassen. 
sonsl Generator· 
zene wechaeln 
(5.4.). 

Generalorbetlerie 
eraelzen (5.5.). 

.... ~. . .. 

6. 
Zubehorund 
Verbr:auchsmaterlal 

(.) 

Bestelll\ummem lUI Vtfkaulselnhelten 

1. G1adeleklor HCH 
Oigllatanzelge, 
2 Alalmlchwelen mil 
Doalmelet·AnlchluB U5306203 

2. Zen. HCN mil Filtetkappe U 5800 103 

3. Fillerkappe HCN . 
(10 StOck) 

4. BaUerle PX 23 (1 StUck) 

5. Gaageneratot HCN 

I. Generalotzeh HCN 

7. KallbrletgaUdlptet 

I. MeBteUung: Eichen 

8. Olgllllvollmetet 

10. Stromgenarator 

11. Kallbrietkabelutz 
lUI StromgenetiiOt 

12. ProtOkollhelt 

13. Olvh&et 

( 

' 

u 5810341 

U4990001 

U5390300 

u 5820300 

u 5900101. 

u 5900 112 

u 5900011 

U5900023 

u 5900 125 

U5000004 

U5900002 

... 
~--· 
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Gna Oetecllon and Warning Syalem 
COMPUR 4100 SO Monllox HCN 

"Uw1 COMPUR 4100 SO MonllOX Gas 
O...lnc:lion and warning System comptlsu 
1 !Jill 11o1oc1or (alarm unil with digit., 

display) 
:! 1a;l5 fJI'If\OfiliOt (lOll unit) 
;I o:oniiOie (recommended accell~ 
·I tk:lt.'C':II')I()g (recommended ICCell~ 

liiC r.\•stem ia especially dealgned to 
mnr111nr tho TLV ol HCN. 

CAUTION I 
AllhOuflh lhO 4100 SO Monilox lOt HCN hll 
"'''~n hrgllly simplilied lor ease ol operation 
hy uw.usftl, it is nevertheless a complex 
.. ,,.,,~.cw••\fl inSinrmenl which will operate 
ullo.lllly nnly il these operating inatrucliont 
.1u: c:arclully observed and II lhelr\&trumenl 
Ill o~lll'll!kod rog\Wiy by the llfely offlc .. • 

( 

Thlaapplltsln partlcullt to lhe regular 
replacement ollhe coUa and dolly functional 
lUis. The ruponalbiiUy 1011ny changea 
made In the AWn\ lhrelhold aelUngs ""''' 
be bolne entirely by lhe oporat01; COMPUR 
recommends thlalrlcl obaervance ollhl 
TLV. Since the unll II designed to be 
lrllllnalcally aale, al repalra must be made 
by lhl manufactur., 01 other approved 
periOI'IIlll. 

COMPUR ollerllhllnstrument wtlh lhl 
following laClOIY setllr JJ: 
llrat alarm threlhold • •I TLV • 10 ppm 
aacond alarm lhrelhold • 11 2 TLV • 20 ppm 

The delteiOI eel wil be destroyed II lhl 
deteclor Ia permanenlly expoud to a HCN· 
concenlrallon exceeding 1000 ppm. In thla 
caM the eel"" 10 be ltplaced. 

\ 
I 

.J 

I 
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1. 
Technical Description of the 
COMPUR 4100 SO Monltox 
Detector for HCN 

1.1. 
Applications 
The COMPUR 4100 SO Monllox Ill a 
pwaonal monitor lor HCN. 

ll II deligned IO be WOtn allached '0 the 
Clothing ne., lhe bfellhlng zone or the 
pvaon to be ptotected. The deltelOI 
producea en IUdibll first alarm wt>en lhl 
HCN·COIICenlralion exceeds lhl TLV 
(factory selling: 10 ppm) end a aecond 
alerm, when II exceeds 2 x TLV . 

Independent o1 lhl alarm selling, the dlgilll 
display lhowa the actual HCN
concentrallon In ppm (par11 '*million) 
In lhe nomNI rMp ol 0- 100 ppm HCH. 

In conluncllon with lhe COMPUR 4102 
Ooalmeler,the unit can be employed to 
reglater HCN·concenlrallona •• cenllned 
apactl renglng from 0 lO 10 x TLV. 

The COMPUR 4100 SO Monltox cennol be 
used to meaaure ptoceia gas atreNns 01ln 
ptesence of contlnuoua high HCN· 
concentratlona. 

..... ~ . ~ 

1.2. 
Mode of Operation 
Ambient air cMusu lhrough lhl Iiiler 1n1111 
(a dust 111111) (5) to lhl meeaurlng eel. The 
meaaurtng eel, a dual·olectrode 
eleclroc:hlmlcll eel wllh an 01ganlc 
tlectrolyle gel, generales an ou1pu1 currenl 
ptopot\lonal to lhl par1ial pressure ol tiCN 
In the alt. 

A 1111ts ol aleclronlc empliliers supply a 
vollage signal which Is led to the 
comparator lor lhl alarm lhreshOid. If the 
flrll alann threshold Is exceeded, an 
lntermluent tone Ia ptoduced; illhe second 
alarm lhreshold has been exceeded a dual· 
tone llgnalla produced by the 1011e 
genaretor end loudspeak• (or earphone "' 
very loud., .. ,,. The atanoardised analog 
signal COtrtlponding IO lho ICiual HCN• 
concenliallona (the TLV corresponds to 
eo mV) can be led to the Ooaimelar. 

The aame algnllla fed 10 the AO•COIIvtnar 
driving the digital display. The display Ia 
adjualed to give a reading ol 10 ppm •• 
IOmVInpul. 

The 4100 SO Monltox consists or two 
IIPII~te pow• clrcl.lils (via two miniaturo 
ball.,les): the circuli lor the analogue part 
Ia separeted from thai lOt• the alarm· 
gtn.,lllon. 

When the ,.on·olt" switch Is moved to the 
,.Ban." position. the blll.,lu will be listed 
belore the lnsll\lmenl Ia turned on. In thia 
awlleh position, the blll•lea ere 
electronically tested und., the high load of 
lhlftnaltone slagu. II one ol lhe ballerles 
lalla to reach lhl predlt•mined tower 
lheorellcalllmll, no alarm will be heard. 

21 



'--- - -
1.3. 
Technical Data for the COMPUR 4100 SO Monltox for HCN 
Conl01mity cettllale 8VS82.013 

S;~lely class EExlbUCTI 

Oin\OIUions 104,4 xl2 x 24 nvn • 
WnigN (with balleries) approx. 150 g 

Pnwur supply 2 ll PX 23 (5,1 V) 

llniiOfY MtYicelife appro•. 1000 h. 

Otspl.'y range 1 0-100pptn 

Alarm volume min. 80 d8A /30 em 

""""' lovels 
2 elarma, adjustable 

1\c~ponaelime T:~~ < 10 I 
Teo< 3 min. 

r imo lo alatm 20ppm < 15 I 
50 ppm < 31 

CcN"lOCiion possibililies earphOne, doalmlter 

f_,ll'l)8ri1Urt range 0- 50"'C 

llr.litliYO humidity 10¥.-85¥. 

Zmo poinl drill < 1 ppm /I monlhl 

S4liiSIIIYily dtlll < 15%/lmonlhl 

St'llviCo Ide ollhe cell min. I months (dependant on dolt) 

.,.._ _.,. 

• ,.} "'. ... .,.I ---· ( .... )· 
\!.:_. 

1.4. 
Cross-sensitivities 
T .. tcom· T .. t 
ponenta concenttatlon 

l~lon 
lnppmHCN 

SOa 6000 pptn/40~ rH 10 
NOa 10ppm -6 
NHa 1000pptn 10 
co tOOOppm 
COa 1000pptn 
Ha 1000pptn 
CHa:CHCN 10pptn 
CHaCN 200ppm 
(CHa)N 500ppm 17 

'CHaOH 200pptn 
COCia 5ppm 10 
Cia 10ppm 5 
HCI 10ppm 7 
HaS 2ppm 10 
Hydto-
CerbOna, 
IIIUtlted 2~¥01. 
Hy<lro· 
cllbona, 
una1turated 1~ vol. 
Alometlc 
compounds 
(also 
alcytaled) 200ppm 

•· .. 

2. 
Technical Description of the 
COMPUR 4100 SO Monltox 
Gas Generator for HCN 

2.1. 
Applications 
The HCN gas genetOIOf serves 10 onl"-'lf:c 
the reliability of the MoniiOil gas dtileclion 
Mel warning 1yatem. The Monllox dOiecln 
must undergo alunctioMIIISt by placinl) i 
on the generator belore each use. The 
generation ol a ga1 concenlrallon 
exceeding lhe TLV ensurealhollhe delectc 
wtll rqponcl reliably Cklring uae (picture 2). 

The g .. generator, however,ls nol deslgnu 
to generate a calibration gas of known 
concentration. Deily liSting of the MoniiOt 
detector doa not mean that the user Is no 
r~ to change eel sequentilly 

The COMPUR 4100 Gas Ganerat01 must 
not be exposed to or used In explosive 
almolpherea. 

N.a.: The generator eel may dty out at 
vtty low refallve humidity In the air. It 
lhls caae,llls necessary to pullhe 
molature cap delivered wllh the 
generator on top ollhe generator 
always when 11 is not In use. 

This tnau~es a correct gas 
concanttatlon lor lhe detector test 

n i ~ -?U!4iiMit4 .. ~MiiifiM'hl!IWW#81J{ .. JP.!-.~tW!m'tTt~~:::.~:a 
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2.2. 
Mode of Operation 

lltU swilch on the generator Is activated by 
1110\CII'I{) lhl deleclor In lhe matching feCIII 
0111ha generator head. 

A sn\o"'• fan leeds a flOw or air past lhe 
non01•1or cea dlleclly lo lhl daleclor eel. 
1\1 lho samo limo, gas Ia gen01eled 
uiGcuOiylically in ltte get101alor ce•ln IUCh 
;v, amount lhal the gas concenlraUon II 
I"{Jh enough lo cause the detector lo . 
respond wiltlin 10 aeconda (alarm l&veahold 
10 pprn). Ttte period ol gas gen11atlon II 
indicated by the green LEO. 

. 2.3. 

The red LEO Indicates when lhl ballaty 
musl be replaced. 

Allw a 10 seconds lntental, gas ptoduCUon 
II larmlnlled and lhe len conveys pure air 
uniU lhe deteciOt II removed. 

nus luncllonal leal of lhe deleclor c:heckl 
any of the following delecla: 

clogging oflhe dusl lltw 
a mallunctlonlng cell 
a mallunctlonlng aleckonlca system 
a mallunctlonlng generator. 

Technical Data of the COMPUR 4100 SO Monltox 
Gas Generator for HCN 

Dtrnensions 

Woigtll (incl. balleries) 

fomporalure range 

Puwor supply 

c;,,nerator con aetYtee lila 

ll01llcuy ICI'Iicl lila 

24 

133x65 x40mm 

apptox. 250 g 

o-c-50-c 
8 volt alkali ~nary, teakptool, e.g. Mlllofy 1604 

apptox. 3000 testa or lor 1 year 

apptox. 3000 leala 

(f-!:~JWi'l'J.e.lilUftlm~'M4!JI'I.iriiW.~\1Jf:S 
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3. 
Use of the detector 
and generator 

3.1. 
Detector actuation and 
functional test 
Ballery Test 

.. ' 

Turn lhe iwttch on lhe COMPUR 4100 SO 
Monllox to "Ball.". lllhe ballary has 
aulflclanl power to operata the detect« lor 

. eight houra, an audible (Intermittent) tone 
w11 be heard. The LCO·diaplly II switched 
oH al iha "Ball." teal poaltlon. If no lone II 
emllled, thlllndlcllaa lhat at ... ,, one of 
lhe ballarlea II axhauated. for aalaty 
reuona bolh balleriaalhould be replaced 
(ralw to aecUon 5.1.). 

When lhe 8Udlbla tone hal bean hewd (lo 
.,......,. ballWies,lhe lu1ahould be u 
ahort as poaatbla), lhe swllch II moved to 
"ON". The lone w11 ceasa. The LCD-dlsplay 
Is operating now. II musl show "0" ppm 
alter 10m1 aec:oncls. 

FunctiOnal Teal (picture 2) 

PIKe lhe deleclor on lop oflhe g~n~~elor 
aalllualraled. 

14 soon aalhe dalactor eoundslts alarm, II 
must be removed from lht generator. The 
dataclorll ready lor operation once lhe 
alarm has ceased. 

If lhe detector alarm does nol sound within 
len aacondalhe detector has 10 be cttecked 
and aeMc:ed.ll necessary. ltte filler cap has 
to be replaced (see point 5.2.). 

lt II advlaable to record ltte lui and 
ualgnmenl of lhe gas detector In ltte 
delectolog. 

The ballwy lest and functional tellmu.l be 
performed prior lo each use 10 ltlus onswo 
maximum safely. 

During lhe gas lul lhe LCO·dlsplay must 
show lhe ruponae ollhe eel to HCN· 
concenlratlon aa wei. Alltle alarm 
lhreahold II lactoryael al tO ppm lhl alarm 
should sound at 10 pptn. As lhl display 
reada a new value ..,.,., second, the lime 
lor alarm and dlaplay of 10 ppm may be 
different. 



:.2. 
lse of the G,_s Detector 

10 ~· detector mual be worn In lhl 
·natt'ling zone or the petson to be ptolecl~ 
ad the fillet cap (5) ahould noc be covered 
any way. 

"' nlbbor lip on the carrying clip makeall 
)SSilJio co aecurety allach the Monltox to 
licloa ol clothlnQ (e.g. the bl .. at pocket). 

II liS is not deemed adequately aecure,the 
,, .. , supplied with the Monltox can be 
.cured In the holea ol the carrying c!llp. 
"' onablea the Monitox to be worn around 
n 1\0Ck. 

,,, at possible, the ritter cap should be 
olected lrom watet. dual-laden all or dirt. 
>lh. lhe ballery and lunclional teata (refw 
point 3. \ .) lhould be performed bel ore 

ft dOIOCiorla put Into operation. 

IICN gas concentration In lhelllc:lnlty ol 
o sonaor exceeds the set alarm value, liM 
um will sound alter a delay dependent on 
~J gas concentrallon (The hlghtt the 
N\Contralion, the more quickly Chi 
)MPUR 4100 SO Monllox wll rllpond). 

10 awm sounds at a level ol at least 80 dB 
11 distance ol about 30 cenllmetwa 
! inchos). 

.( 
3.3. 
Connecting the Earphone 
When tiM detector Is being utilised In en 
.,., with high blckground nolae, Chi 
optiontlearphone ahoutd be uaed to be 
aure that the alarm~ not go unnoticed. 
The euphone Ia connected to lhlallphone 
locket (9) on IN detector. Thlalocket 
dlacor\nKlalhllnlemalloudapeekw. II the 
earphone Ia being uaed, It Ia lmpottent that · 
IN Ieala also be conducted wllh IN 
e11pt\on1 plugged Into the detector (relw to 
point 3. 1.). When IN earphone Ia not being 
used, the aocket ahould be closed with the 
plastic plug. 

3.4. 
Connecting the Dosimeter 
The COMPUR 4102 Mlnl·Doalmetw cen be 
connected to lhl4100 SO (relw to 
opwallng lnaltuc:Uona IorlN 4102). 

The generllor teat cen alto be carried out 
with IN Doalmeter connected to lhl 
COMPUR 4100 SO II the detector Ia turned 
1&0- aboulllalongitudlnllaxll relative to 
U\1 position ahown In point 3.1. and"*' 
placed on lhlgeneratorln lhal way,lhallhl 
c:el fllalnto lhl recua on the genwator. 
The functional teat Ia then atllled by 
puahlng the generator bullon with one'a 
linger. 

The plug lhould be replaCed In lhl 
Dosimeter socket whenever the Oolimllll 
Ia not being used. 

r • 

I 
I 
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I 

I 
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'· 3.5. 
Digital Display 
Addlllonlf 10 lhl w•'*'O·UM:IIon ollhl 
COMPUR 4100 SO~ lie diQhll 
~ (8) glvea a dlrecl reading ollhl 
eclual HCN concentration. 

Thulllls poaalbll IO dltttmlnl HCN· 
concentrallona below and abOve lhl TLV· 
tev.a, giving IN alclled WOfkar and lndualltal 
hyglenlal thl means to detect unusual 
conditlonl of HCN•concenltallon# wllh 
high accurac)' and ruolullon. 

The COMPUR 4100 SDMonHox Is, however, 
even with Ita digital display, primary a 
meuuflng and WIINng device for personal 
ptOIICllon. 

II haa noa been designed for muauremenc 
In procen-controt: moreovet expotu~ea to 
high HCH-concentratlona lor eny lenQlh ol 
time must be avolded, 11 lhteccurecy ol 
the reading will auffw. 

3.6. 
Detector Deactivation 
and Storage 
a) bflef pertod ollnactMty (up to • fftC!"th) 

lhl detector Ia deactivated 
(awllch to ·oFF, 

b) Prolonged lnlctivlly and atorage 

,.... ...... 

It II 8dvlaabll 10 open the Monitox end 
rernov. bo4h the eel and batteries. to 
provide them from leaking and COtroding 
lhllntarlor ollhe MonUox (refer to the 
aectlonl on cal and batlery replecement 
5.3.). 

Before reutllzlng the Monltox • new e•• 
hu to be lnalalled. 
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4. 
Calibration Instruction for the 
detector COMPUR 4100 SO 
Monitox 
hl ,,.\l,;u'ICe the lntrinaic accutacy olthe 
ilfltOCtOI' IOf HCN ills AeC81NfY 10 calibrate 
lho doloctnr eithet wilh a HCN nitrogen 
m ...... a with dellnile cOflCenlrallon ol HCN 
111 mako an oleclronic adfualmw\t by meana 
nlllw COMPUR curreol generalOI' 
1J S!lOO 023. 

1\ .• 1. 

Accessories required 
1.1.1. 
Calibration wllh gaa 

·'' r .. '\llbration cap to s*c• onto Monllox 
tl) lk)W 1\\0IOr 

-:) nlillivollmoter 0 - 2000 mY; 
lntiUI resistance ill 1 M n 

Jl tullinQ. set olleal cables, screw·drtvtl 
.:J calibration gas, known cOI'ICenlfallon, 

lltlOI.It 10 ppm HCN In pure N, 

nnmnrk: The oonoralion and above altha 
liability time ol HCN calibration 
gaa ia not withOut Pfoblems. So 
il only a sma• numbel ol 
detectOfs ere to be caliblated, 
the electronic method should be 
Pfelored. 

t.l.2. 
C11llbrellon - Eleclronlcal Method 
.JMCIUIO 6 and 7) 
Jl c;oallbfoallon unit (current geoeratOf) 
:l) m•tllvollmelor 0 - 2000 mV, 

1npu1 resistance ii111 1 M 0 

;) sui ol lest cables, screw·dtivfr 

?0 

( 

4.2. 
Ze~o calibration and gain 
adjustment with calibration gas 
4.2.1. 
Preparation 

The Monlloxla opened and postlloned with 
lha eleclronlc component• upwetd on a 
non·alp surtece. The covet with the digital 
dlaplay Ia careluly put aside with the 
display upward. 

Then lhe unit Ia awllched on via ·eau.• 
position IO •ON•. The LCD-dlsplay shOuld 
read 00 ppm alter several seconds. 

The excelenlzero·polnlalablllly olthe cella 
wll normaly make unneceasatY 10 adlull 
lhe zero-polnl. Devlallona lrOI'R zero ere 
cauaed mostly by fNI aensor cella. 

Forz•o·chlcldng remove a8I\IOf eel. 

4.2.2. 
Zero·Adjuetmanl 

Connect Milllvollmelet 10 lie down polnl 
(MP 2) and GNO (MP 1) (picture 6). II lhe 
reading Ia not zeto In clean elr, and alao Ia 
nol zero wilhoul aen101 c ... potentiometer 
(R 9) (ollael voltage) 1\aa to be vaviod Ul\lil 
lhe reading Ia zero. 

Note: II reading Ia zero wilhOul c .. and "not 
z•o wtlh lhe eel, It may need up 10 
one how 10 llabiiiZI lhe eel. II 1 cell 
has been removed lor a longer 
period wllhoul lhOrt·clrculllng the 
IWO connec:IOfl, lhe lime to alablllZI 
may be up 10 one day. A now c .. 
thereiOfe hes lhott·clrcult on the 
ama• pcb. lhal mual be broken away 
bel01e lnlerting lhe cell. 

--r 
I 
I 
I 
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4.2.3. 
Gain Ad)ua&menl wllh gaa 

The apeclal calibtatlon adaptlflatlghtly pua 
onto lhe dusllllter on loP o1 the :teleciOI' cell. 

Adfuat • callbrallon·gas llow through lhe 
calibration cap; llow ralelhOuld be approx. 
100 ccm pet minute and lhe Inlet mual be 
lhe amal., pipe; 10 avoid preuure 
Vetlallonl lt\e OUIIellhould be lrH of 
obataclea. Allet 6 mlnul .. the diaplay olthe 
Monllox has retched halnal value. 

Connect mllllvollmeter lO tie down point 
(MP 2) and GNO (MP 1). Depending on lhe 

• concentration ollhe calibration gas the 
following wltagelhould be displayed: 
(adluSI by means ol pol R 7) 

U 
tcJinppm . 

• 10ppm •80mV 

The display ollhe Monl4ox mull ahow &he 
gaa concen1ratlon. In the opp~M~~e, ecfluat 
pol (R 15) until COI'rKI reading Ia shown. 

4.2.4. 
Galn·Adjualment with lhe current 
calibrator 

Each dotociOf col produced by COMPUR 
Ia ••IPPiied wllh an Indication Ollhe output 
current a1 10 ppm HCN. (Nev• 1tvow away 
packlnga ol replacemen& cella befOfe 
havtng noted this lndicatlonlll) 

Remove CleteclOI cell. lnHrt calibration 
cable wllh the plug bOitd Into plug 
COMICIOI 101 deiiCIOI c:el. The gold 
conlacla muat touch &he spring con&acla. 
Connect olhal side ollhe Cable IO lhe 
curret\l genetaiOI'. 

Make lUll ol COfrecl polarity 01 plugs. 
Switch on generaiOf, tum bullon •• 
generatOf display lhowa output CUifet\l o1 
deteclOf ce•. 

Remark: Oiaplay alwaya lhows actual 
value ol current. 111111 lGJO, 
check the contacts! 

Connect voltmeter 10 lie down point (MP 21 
and GNO. Adjual aensibility by meana o1 
pol (R 7) until 80 mV Ia CJisplillyed. Monitoa 
mual now display 10 ppm. In opposite, 
adjull pol (R 15). 

4.3. 
Setting the Alarm thresholds 
The alarms ollhe alandard version ere to be 
seton IOppm(llralalerm 1 TLV) and 20 ppm 
(second alarm 2 • TLV). 

To HI lhe alarm lellels, push the 2 mini· 
awllches CS 1) to the rtghl. The display altho 
Monlloxlhowa now the level ollhe 1st .. 
alarm Uveahold. This can be adjusted by 
meana ollhe potentiometer (R 30). 

To ecflulllht 2nd alarm level, push lhe 
upper awllch lo the lell. Tho display shOwS 
now lhe 2nd alarm lhtelhold. This c1n bo 
adJualed by means ol lhe potentiometer 
(R 29). 

Altet haYing ldjulled the alarm levels. Jl'•Sh 
bolh mini switches to the tell. The MOI'l•toa 
display ahowa now lhe ac:luat COf'ICenlr llior 
oiHCN. . 

4.4. 
Concluding the adjustment 
operations 
Allet lhe Hltlngs have been made, turn tho 
awltch on lhe pcb to ·oFF"-postllon. Make 
IUie that lhe awiiCh·handte on lhe cover Is 
also In the ·oFF"·position .. Then carefully 
replace lhe cover and lold the connecting 
cable belweeo pc~ end display so that it is 
neither squeezed In nor cracked. Tighten 
lhe acrews. The Monito• Is now ready 101 
operation. 
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5. 
Maintenance and Servicing 
Instructions 

5.1. 
Ballery Replacement 

t. Tu..n switch (7) to "Off•. 

:!. llon\OVe ltvee SCteWI (12). 

:l. Turn detector CNet and remove lronl 
covet. 
Allenllon: 0o nol allempl IO ftiJ'OYIIhe 
cable botween lront panel and pbcl 

·•. Lilt out batl8fY housing. disconnect plug. 

5. Unscrew and remove bell81Y lids. 
Replace ballerles with •pole lowatdalld. 
nopiAce lids. 

R. Plug-in ballety plug. Enaure ce~and 
cnble aocket in right posillon. · 

1. Replace battery housing and Iron\ covet, 
cmeluly adjust the ce~ ol the rronl 
11ano1, so thai Ills nol damaged by llxlng 
11\0 lronl panel; lhen lighlettlhiiCIIWI. 

R. nopeal blllll'f IISI. 

5.2. 
Filler Cap Replacement 
1. nt!n\OVe acrews (7) (picture 4) and open 

dOIOGtor. 
2. r.arolully remove aensor eel logethet 

wllh hiler cap (~). Pul cap oH cell (4). 

:l. 1\llac:h new fillet cap (with ldenllcal gas 
lnbol HCN) ahd re1urn aensor cell to 
nreg~nal position. 
r lllfH' cap order number appeats on plale 
illlnchod 10 inside ollronl panel and Ia 
~~~•oo In soction 6. 

·• llnplaco Iron& cover and tighten acrews 

~- llupeal poffor~nc• lest 

lO 

.I ; 
\._/ 

5.3. 
_Sensor Cell Replacement 

1. Open deleclor , ... 5.1.). 

2. Remove CI.IOgelher wilh llllet up. 
3. Remove new cell and lillet cap ltom 

11orage container. pul lranspatanl cap 
oil lhe c .. and replecelhla by the new 
tiller cep. Correct poslllon or 111181 cap Ia 
ahown In llluattatlon. 
Removelhorl-c:lrcull prolecllon 
attached 10 pcb by breaking II away. 

4. Proceed current calibration (4.2.4.). 
5. Replace aenaor eel wilh IUiet up In 

proper poalllon. 

e. Cloae Monltox. 

5.4. 
Generator Cell Replacement 
(picture 5) 

1. Open houalng 
(aa when rep.clng baiiiiY) 

2. Unsolder len leadJ (10). 
3. looaen low ICIIWI (1 1) and lhree 

ICfeWI (12). 

4. Remove outlet. gaa c.all\d ran ltvough 
the Iron&. 

5. Carefuly Inlet\ replac:emenl uNI 
u 5820 300 conalallng ol outlet, eel and 
ran and tighten SCtews (12). 

e. Tlgl\lln SCIIWI (1 1). Align circuli board 
ao lhal pin (13) reliably ~eluates swilch 
(14) when gaa detacloretlached. 

7. Resolder ran leads (10). 

I. Reassemble generator and lighten 
acrewa. 

8. Testing: Uae properly lunclioning gas 
detector lor same gaa. Switch lo "ON", 
alloch. Alarm must sound allet aboul 
eighlaeconds. 

.. - --·€)···· 
5.5. 
General or Battery. Replaqement 

Looaen lour actewa on rear houalng panel. 
Carel~ remove rtonl ~.For correct 
poaltlonlng o1 balllfY, relet to lluslrallon 5. 

5.6. 
Troubleshooting 

Malfunction Remedy 

S.lletylaal! Replica ballllltt 
,noteaponM (5. 1.) 

Generalor lesl: a) Repeal tell uelng 
noraaponae 2nd deteclor,lf 

no reaponae, b) 
b) Replace Iller cep 

(5.2.). If nol 
dif1y, C) 

C) lnaet1 new aenaor 
c:el(5.3.) 

Genetalor doll noa Use molslurillng 
tupp1y enough gas cap tor IIYital daya. 

OlNfWise replace 
genetaiOt cell (5.4.). 

Reel LED llghll up RepiKa generator 
during tell balleriel (5.5.). 

' '"':' ·: ·t~l.{IP.·'f.P.?.-'1 t~!frllffltbf#\Wl!#S...i.Wf·''F;!Utti)i!#, .. ,iff'ft'~ "1·:&fii!i@titidJ\Smw-;t+:*( 

.. . ..• . ....... .. ·-
e. 
Accessories and consumable& 

Pert Numberl 

1. Gu detector digital 
dlaplay. 2 alarm 
Uvuholdl with 
Ooalmeter output u 5306 203 

2. HCN cell with lllet cap u 5800 103 

3. HCH Met cap (10 pea.) U5810341 

4. a.uwy PX 23 (1 pc.) u 4990001 

5. HCN gas genetator U5390300 

e. HCH generalor eel U5820300 

7. Callbtetlon gaa ldaplar u 5900 106 

1. Maeaurtng cable: 
calibration u 5900 '12 

8. Digital Volltneler u 5900011 

10. Current caliblalor u 5900023 

t 1. Callbtallon cable used 
In connecalon with 
currena calibrat01 u 5900 125 

12. Oelectolog U5900004 

13. Earphone u 5900002 
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